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OCULAR ALLERGY* 


ALaNn C. Woops, M.D. 


Baltimore, Maryland 


The proper diagnosis and treatment of 
ocular allergy require a clear concept by both 
the ophthalmologist and the allergist of the 
relation of hypersensitivity to inflammations 
of the external eve and uveal tract, of the 
specific allergens most frequently responsible 


for the hypersensitive state, and of the 


methods for detecting and treating such 


hypersensitivity. Much of our knowledge on 
these points is fragmentary and there are 
great gaps where little or nothing is known. 
In this paper, the effort is made to outline 
allergy as 


the broad principles of ocular 


we now understand them and to describe 


the methods of diagnosis and treatment 


usually accepted at the present time. 

Allergic reactions in the eye are dependent 
upon an underlying hypersensitivity to a 
specific antigen and contact of this antigen 
The underlying 
either of the 


with the sensitized cells. 
hypersensitivity may be 
inaphylactic and pollen type or of the 
bacterial type. 

Phe anaphylactic and pollen types of hyper- 
caused exclusively by proteins 


combination of nonprotein sub 


sensitivity are 
or by the 
stances (such as drugs or metals) with the 
native protein of the host, thus forming a 
new compound which acts as a foreign pro 
tein. In the anaphylactic and pollen types of 
hypersensitivity the reactions of the sensi- 
tized cells to contact with the specific antigen 
is an immediate one, is characterized by an 
contraction of smooth 


urticarial weal, a 


the Wilmer Ophthalmological Institute 
Johns Hopkins Hospital and University. 


muscle, and increased capillary permeability. 
It is believed due to the liberation of hista- 
The 


anaphylactic reaction does not in itself cause 


mine or a_histaminelike substance. 


actual damage to the cells. However, after 


local 


Arthus phenomenon may occur. This is the 


repeated anaphylactic reactions an 
occurrence of local necrosis and is due not 
to a direct toxic action on the cells, but to 
thrombosis and rupture of the nutrient 
vessels. 

The hypersensitivity of infection is also 
known as bacterial hypersensitivity or the 
tuberculin type of hypersensitivity. It is pro 
duced only by the parenteral contact of the 
tissue with the living or dead bacterial body 
or filterable viruses. It cannot be produced 
by the soluble proteins of the organisms, but 
once the hypersensitivity is produced by the 
bacterial body, reactions can be elicited by 
the soluble specific proteins. When tissues 
with the bacterial type of hypersensitivity 
come into contact with the specific bacterial 
antigen or its soluble products, the allergic 
reaction is delayed, coming on in 24 to 48 
The 


causes actual damage to the cells, in severe 


hours, reaction in bacterial allergy 
cases actual death and necrosis. The cause of 
this cell damage is not clear 
that the 


produces a toxin which damages the cells, or 


it is variously 
believed antigen-antibody union 
that the cell damage is the result of some 
enzymelike action. 


CLINICAL ALLERGIC REACTIONS 


The vari us clinical aller gIC reactions in the 


eye may be classified as follows 


1457 
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\. CONJUNCTIVA 

Four types of allergic reactions are recog 
nized in the lids and conjunctiva: 

1A sudden, edematous type of reaction, 
affecting primarily the conjunctiva alone, 
characterized by a glassy edema of the con 
fold, marked of the 


palpebral and bulbar conjunctiva with pro 


junctival congestion 


fuse lacrimation, sudden in its onset, and 
sudden in its disappearance 

The classic example of this type is the 
conjunctivitis associated with hay fever and 
asthma. This is a typical pollen-type hyper 
sensitivity. The mucous membrane of the eye 
participates in the general hypersensitivity of 
the mucous membranes of the upper respira 
tory tract and like them reacts with a sudden 
inflammatory edema when in contact with the 
specific sensitizing substance, the air-sus 
pended allergens. There is usually chemosis 
of the palpebral and bulbar conjunctiva, 
profuse lacrimation, and a nonpurulent secre 
Phe 


after the 


tion without bacteria reaction usually 


subsides quickly instillation of 
epinephrine hydrochloride 
2. cdematous ype of 


1@ Margins are inflamed, 


hle pharoconjunctivitis lids are swollen 


with a firm edema, t 


the skin of the lids has a characteristic, dry, 


eczematous the p ilpe bral conjun 


tiva is congested: is usually a slight 


chemosis. There is profuse lacrimation. The 
most frequently observed example of this 


type of allergic reaction is that due to drug 


sensitivity, atropine, butyn, and other alka 
loids j 


\s already stated, the drug, per se, is 


not believed to be the offending allergen, but 


a combination of the drug with the native 


protein, forming a new specific allergen 


which is foreign to the host 
3. Chronic or recurrent irritative conjunc 


tivitis, Often this is associated with a slight 
Subjectively, the most 


of 


marginal blepharitis 


pronounced symptoms are a_ sensation 


dryness and itching. Objectively, there is 


moderate congestion of the 


with small 


usually a slight or 


palpebral conjunctiva, often 
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patches of dry folliculosis and no chemosis 
\ low-grade irritative marginal blepharitis, 
usually without crusts of any cutaneous 
reaction, may be present. The allergens re 
sponsible for the underlying sensitivity may 
be bacterial, notably staphylococcus toxin, 
or the various epidermals, inhalants, animal 
dusts, and so forth 
#. Vernal catarrh. The clinical picture is 


almost characteristic, with seasonal occur 
rence, lacrimation, itching, conjunctival con 
gestion, with large follicles over the palp 
bral, and occasionally on the bulbar conjunc 
tiva. In the latter stages, these assume the 
appearance of large “cobblestone” follicles 
with irregular distribution. 

The evidence in favor of an underlying 
allergy as the predisposing cause is_ th 
the attacks, the 


tendency of the disease to attack the young, 


seasonal occurrences of 
the comparative absence of bacteria in the 


secretions, the usual abundance of eosin 
ophiles in the discharge, the specific hyper 
to 7 


demonstrated, 


various allergens so often 
the 


diathesis of many of the patients 


sensitivity 


and general allergu 


B. CORNEA 


Two types of superficial keratitis are be 
lieved to be allergic in origin—phlyctenulat 
keratoconjunctivitis and recurrent marginal 
ulcers. It is quite possible that various other 
forms of superficial keratitis may be on an 
allergic basis, or their course influenced by a 
concomitant hypersensitivity of the corneal 
epithelium to bacteria or filterable viruses.* 
Hlowever, as a rule, such relationship ts 
tenuous or hypothetical that from the pri 
tical standpoint it is of little concern. 

It is also undeniably true that the course of 
forms of deep keratitis (notably 
keratitis the 
keratitis sometimes seen in chronic brucel 


certain 


tuberculous and nummulat 


losis) is profoundly influenced by the degree 
of specific local sensitivity present in the 


* Sucl recurrent corneal erosior 


neal trauma and 


1 as 


nfection 


aiter miner 
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cornea. The problem here, however, is 
identical to that of similar endogenous infec 
tract 


influence 


tions of the uveal and the same 


principles which them would 


corneal lesions, These will be dis 


govern 
cussed later. 
1. Phlyctenules. The 


picture requires litthe comment. 


well-known clinical 
The onset is 
usually acute, small millet-seed nodules from 

on the cornea and occasionally on the 


adjacent conjunctiva, usually at or near the 


limbus, the phlyctenules being surrounded 


by a zone of local inflammation. A grayish 


crater soon 


forms at the apex, absorption is 


rapid, and the small ulcer so formed 


epithelizes over rapidly, usually leaving 


tle trace 


They frequently occur in small 


showers, and recurrences are 


lhe allergic basis of phlyctenules appears 


common. 


clearly established. Phlyctenules in both man 


and experimental animals have been pro 


the instillation of tuberculin in the 


conjunctival sac, and by the instillation of 


other specific sensitizing allergens. Tuber 


culoprotein is the allergen commonly in 


criminated, and, in children suffering with 


phlyctenulosis, a high degree of tuberculin 
hypersensitivity can usually be demonstrated, 
and likewise a history of exposure to open 
Various other allergens have 


The 


tberculosis 


from time to time been incriminated 


diagnosis offers no difficulty. 


2. Marginal ulcers. These begin as small 


infiltrates, near the limbus rapidly 
break down and form small pinhead ulcers, 


they 


often in a crescent around the limbus. There 


is associated hyperemia. The tendency ts to 


rapid healing without deep penetration. 


Itching and irritation are marked. Recur 


rences are common. They occur frequently in 


elderly people and may follow a catarrhal 


low-grade foci of infection, 
forth, 


conjunctivitis 


in the tonsils, and so are 


sinuses, 
frequently found 

Che evidence that these ulcers are allergic 
is largely circumstantial and not altogether 
conclusive. Cultures of the ulcers are usually 


sterile. The patients usually show evidence of 
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bacterial hypersensitivity and the presence of 
remote foci of infection. A concomitant or 
preceding low-grade conjunctivitis is the rule 
oftener than not. The fact that they occur 
characteristically near the limbus has given 
rise to the supposition that the intoxicating 
bacterial allergens may reach the sensitized 
corneal epithelium at the limbus from the ad 
jacent vascular bed. The patients usually do 
well on specific desensitization and recur- 
rences can, as a rule, be controlled. On these 
grounds, and the inability to find any other 
concrete cause to explain them, this type of 
marginal ulcer is usually regarded as an 


example of bacterial allergy. 


U VEAL TRACT 


Allergic reactions of the uveal tract may 
(1) 


related to a hypersensitivity from absorption 


be classified as follows: Inflammations 
of the native organ specific proteins of the 
eye, uveal pigment and lens protein (sympa- 
thetic ophthalmia and endophthalmitis phaco- 
anaphylactica ) ; (2) nongranulomatous 
uveitis due per se to a bacterial hypersensitiv- 
itv; (3) granulomatous uveitis due to the 
direct invasion of the ocular tissues by 
specific living pathogens, in which the course 
and character of the lesion is influenced by 
tissue hypersensitivity. 

1. a. Sympathetic ophthalmia. The assump- 
tion of an allergic phase in sympathetic 


ophthalmia is based upon an abnormal re 


action to uveal pigment, developed by the 


body cells either before the outbreak of the 
disease or early in its course. 

lhe pigment of the uveal tract possesses 
the immunologic quality of organ specificity 
and lacks species specificity—in short, it is 
potentially able to act as a foreign protein in 
the homologous animal. 

lhe abnormal reaction to uveal pigment 
may be demonstrated by injecting small 
amounts of uveal pigment in the skin. The 
results are epithelioid, and lymphocytic infil 
tration about the and 


injected pigment 


phagocytosis of the pigment occur—a picture 


comparable to the histologic picture of 


luced by 

| 
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sympathetic ophthalmia in the eye. 


This hypersensitive reaction to pigment 
does not, however, appear to be the cause 
per se of the disease for it may be present in 
some individuals with posttraumatic and 
sympathetic 


postoperative uveitis without 


disease. It apparently sets the stage for the 
outbreak of the disease and determines its 
pathologic and histologic pattern. 

Other, as yet unknown, and possibly quite 
responsible for 
the 


disease, once the stage is set by the develop- 


factors, mav be 
outbreak of 


nons pec ific 


the actual causation or 


ment of pigment hypersensitivity. The de- 
velopment of cutaneous hypersensitivity to 
uveal pigment after any traumatism or op- 
erative insult to the uveal tract of the eye 


is therefore a cause for alarm and increased 


vigilance. 
1. b. Endophthalmitis phaco-anaphylactica 
to an endogenous 


ipplied 


his is a tern 


} 


he uveal tract, supposed to 


inflammation of t 
development of a hyper- 
ind the further 
absorption of protein by the sensitized 
} 


be dependent on thi 


sensitivity to lens pre tein, 


tissues, It has been abundantly demonstrated 


that some of the proteins of the lens are 
organ specific and lack species specificity and 
are thus potentially capable of acting as for- 
eign proteins. It is also recognized that an 
inflammatory reaction may follow the absorp 
tion of lens protein 

been 


however, considerable 


the 


nature of this recognized clinical disorder, 


het has, 


question of allergic or anaphylactic 
many observers pointing out the weak anti 
genic action of lens protein and attributing 
the delayed inflammation which follows its 
the 


infe ction, or to 


absorption to an inherent toxicity of 


material, to a low-grade 
both 

The weight of evidence, however, indicates 
there is an actual hypersensitivity to lens 
protein in individuals with this type of ocular 
The 


sensititive State may be 


development of the hyper 
related to the 


reaction 


synergistic actions of toxins absorbed from 


infection or an actual 


te tocus ot 
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low-grade infection in the eve, such a factor 


enhancing the antigenic activity of the lens 


protein and producing the hypersensitive 


state. Further evidence that this is a clinical 
entity are the therapeutic results which fol 
low proper desensitization procedures 
The 


tron a 


2. Nongranulomatous uveitis. non 


granulomatous uveitis resulting 
bacterial hypersensitivity is dependent upon 
a prior infection with the specific bacteria 
The original infection may have been in the 
eye, in which case the ocular tissues are es 


bee n 


pecially reactive; or it may have a sys 
temic infection, the eye participating in the 
general tissue reaction. Once this hypersensi 
tive state has been established, an allergic in 
flammatory reaction may be elicited either by 
contact of the sensitized cells with the soluble 
bacterial protein, as in the case of ocular 
focal reactions produced by tuberculin, o1 
living or 


he experi 


by direct contact with the 
bacterial body, 


mental “ophth ilmic reaction.” 


is in the case of t 


Nongranulomatous uveitis in the anterior 
uvea 1s characterized by an acute onset, with 
marked ciliary congestion, photophobia, and 
lacrimation, The inflammatory changes in 
the iris are usually limited to loss of luster, 
the 


the capillaries 


blurring of normal iris pattern, and 


dilatation of rhere is fre 
quently a gelatinous or fibrinous exudate in 


| he 


cipitates are usually small, pinpoint in type, 


the anterior chamber. keratitic pre 


and composed chiefly of lymphocytes. The 
course is stormy but usually brief, and the 


eyes recover with amazingly few residua 


After repeated attacks, however, organic 


changes may take place in the eye, with 


synechia and organized exudates, and the 
eyes assume the picture of the granulomatous 


form of the disease. The destructive changes 


which occur after repeated attacks of non 


granulomatous uveitis may possibly be inter 


reted as an Arthus phenomenon. 


In the posterior uvea, the nongranuloma 


us uveitis is not so characteristic. In gen 


eral, the show only slight blurring of 


eves 
the vitreous; there are no discernible exu 


| 
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dates, but there is marked subretinal edema, 
blurring the elements of the fundus pattern. 

Nongranulomatous uveitis is seen, in its 
purest form, in the iritis and uveitis associ- 
with old 
The supposition 1S 


ated with rheumatoid arthritis or 
gonococceal infections 
that, at the time of a former bacteriemia, the 
eye has been invaded by the organisms. These 
bacteria have been destroyed by the normal 
bactericidal action of the ocular fluids but, as 
a result of the ocular invasion and parenteral 
contact of the tissues of the eye with the 
organism, there has been left behind a hyper- 
sensitivity of the uveal tract. Any later con- 
tact of this sensitized ocular tissue with the 
specific organism or its products, brought to 
the eye either by a later chance transient 
bacteriemia or by absorption of the bacterial 
products from a focus of infection, or, in 
deed, from a normal cutaneous or mucous 
membrane surface, results in a_ sudden, 
sharp, allergic reaction. The underlying sen- 
sitivity is probably of the bacterial type, al- 
though there may be an anaphylactic type of 
sensitivity to the hapten or polysaccharide 
fraction of the invading organisms. 

3. Granulomatous uveitis. The underly- 
ing cause of granulomatous uveitis is an 
actual invasion of the uveal tract by the 
causative organisms in their living form. 
Granulomatous uveitis may be caused by 
tuberculosis, syphilis, brucellosis, sarcoidosis, 
toxoplasmosis, virus diseases, and quite prob- 
ably by other as yet unidentified agents. 

The 


uveitis is quite different from that of non- 


clinical picture of granulomatous 
granulomatous uveitis. The onset is usually 
insidious; the inflammatory reaction is not 
unduly severe. Organic changes occur in the 
iris with edema of the iris stroma, often 
localized thickening or felting of the iris, and 
frequently with actual nodules or tubercles. 
rhere is a marked tendency to the formation 
of posterior synechias and greasy exudates 
over the anterior capsule of the lens. The 
keratic precipitates are usually heavy, of the 
mutton-fat variety, and 


are composed 


chiefly of epithelioid cells. Small accumula 
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tions of epithelioid cells may occur on the 
pupillary border or over the surface of the 
the 
nodules. 


iris, so-called Koeppe and Busacca 


In granulomatous disease of the 
posterio uvea, the characteristic picture is 
heavy vitreous opacities and actual exudates, 
with more or less associated subretinal 
edema. 


The 


granulomatous uveitis is best illustrated by 


influence of a hypersensitivity in 
the tuberculous form of the disease, where 
the question has been extensively studied. 
While the injection of tuberculin and other 
fractions of the tubercle bacilli will produce 
pure allergic reactions in sensitized tissue, 
the progressive tuberculous lesions with cel 
lular infiltration, tubercule formation, tissue 
necrosis, and caseation or encapsulation are 
produced only by the actual invasion of the 
tissues by the tubercle bacillus. 

The 


lesion with tissue destruction, caseation, and 


acute inflammatory phases of the 


necrosis are dependent largely upon tissue 
hypersensitivity to tuberculoprotein. If there 
is no restraining immunity, the tubercle ba- 
cilli spread rapidly and first produce hard 
tubercles. Thereafter, tissue hypersensitivity 
to tuberculoprotein develops, and with this 
there is acute inflammation, and_ lastly, 
necrosis, and caseation. If the spread and 
multiplication of the bacilli is restrained by 
the forces of immunity, the development of 
tissue hypersensitivity is slight. 

The character of a tuberculous lesion is 
therefore largely dependent upon the balance 
of immunity and tissue hypersensitivity 
present. The other factor is, of course, the 
number and virulence of the invading bacilli. 
With this last circum- 


factor a constant, 


scribed, rapidly encapsulated lesion should be 


regarded as an indication of high immunity 


and low tissue hypersensitivity; while 
spreading, destructive lesions are dependent 
upon a low immunity and high tissue hyper- 
sensitivity. Lesions midway between these 
two extremes are dependent upon the vary- 
ing balance of these two factors. 


Che therapeutic indications based on this 
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concept tuberculous 


are 


be attacked therapeutic and 
wtion 
vossible 


efforts 


on t ul bacillu ll} 
any possible en 
he tatal tissue 


Chis 


lesensitization 


tbolished 


til ly 


It is quite probable that allergy may play 
equal role in other forms of granuloma 


is as Vet un 
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ocular dis 


Ihe 


der depends 


diagnosis 
basic points, the 


cognition of probability of a hyper 


dl the clinical 
ind the proof of an underlying sp 
ihe hypersensitivity 
lhe recognition of the probable existence 


reactions begins with the 


hypersensitive 


historv, which oftet gests an underlving 


the 


causes bacterial 


tion, met legenerations 


forth 


hypersensit! 


proot « 


pends upon the demonstration of an 


creased cutaneous or ocular to non 


bactertal 
cutaneous nonstrated 


by either the patch intracutaneous 


test. The latter is preferable in as much ; 
iccurate cle 


Injection 


exact 


rinits 


termination of reactivits 


intracutaneous consists in the 


of 0.05 ce. or 0.1 of the various allergens 


In varving concentration 1 the superficial 


lavers of the skin, raising | bleb slightly 


less than the size of a din 


it the end of 1: 


pnviac tic re 


WOoOoDSsS 


hours for the delaved tubers 


wtion 
Increased ocular reacti 


} test 


the ophthalmi 


neither as simple, conclusive 


is it first appears, for the 


lowing the 


allergen in t conjunctival 
such severitv that the eve 
therefore doubtful 


nently damaged. It 


this diagnostic procedure is 

instances 
The technique ot the ophthalmic test 
\n extremely dilute mixture 


1:100 dilution 


follows 


illergen is first used ( 


ums reaction.) 


the dose causing a cutanes 


tr 


drop is instilled in the conjunctiy 


patient ts instructed to keep his eves gently 


closed to facilitate absorption With the a 


borne allergens, where the hypersensitivity 


inaphyvlacti tvpe, the 


edia om 


in 15 minutes, and is usually 


junctival ervthema 


hould be 


washed 


out with 


ide should 


saline ind epinephrine hvdrocl 


the 


bee 


where the hypersensitivi 


tuberculin 


omes on ont 
\ posit 
characteriz 


hema and edema 


ind marginal corneal ulcers 


negative, one 1s never sure 


the hbacte 


concentration of 


took place. Thus nega 


used. rit 


ibsorption 


and positive 


] 
is determined 
is, however 
hypersensitivity should be ot 
latter can be done only be (7777777: 
wih if 
tous uveitis, although ths sas 
pre ed ot th 
sac. Th: 
p reaction ts an 1m, comes on witl 
lf | galled ] 
Mn ives no reaction, the test may be repeated 
realization tha re linical pr i vw end of one-halt our ising a es 
ture is similar or cor pat ble with an allergic stronger dilution Stronger lilutions thar 
reaction, and the elimination of other man 1 1:10 dilution of the strength producing a 
test reaction should not be used 
0) If a positive reaction is obtained, mani 
nd so tested by onjunctival congestion lacrima 
The a specitic tion, secretion, and so forth 
bacteria bacterial allergens 
it " 24 to 48 hours 
Mon to bacterial antigens 
eS ed not only by the er 
but even by phlyctenules 
that a sufficient 
ia) antigen wa: 
C(t nutes for an immediate ive tests are inconclusive, SP tests 
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questionable if the direct introduction of bac 
terial antigens in a suspected hypersensitive 
conjunctival sac is ever warranted. 


When on 


protein compounds, air-borne allergens, drug 


the vast number of 


considers 


compounds, and bacterial fractions to which 


in organism m: me hypersensitive, the 


complexity of liagnostic problem is at 


once evident There are. however. certain 


broad clinical principles on ocular hyper 


sensitivity which may be emphasized 
that 


the production of 


Primarily there is no evidence food 


illergy plays any role mn 


torm ot ocular illergy 


Patients may be 


found hypersensitive to wheat, in whom the 


instillation of the most minute amount of 


wheat or flour in the conjunctival sac causes 


the most violent Such patients do 


not, however. : i] develop ocular symp 


toms after the bread, pastry, 


ingestion ot 
flour, and so forth. It is reasonably clear that 
actual contact of the sensitized conjunctiva 
necessary to 


This limits the field 


specific 


cause an ocular reaction 


the air-borne allergens, the organ-specifi 


issue extracts d the bacterial antigens 


nost important air-borne allergens 


incrimimated tn allergic conjunctivitis 


pollens, inhalants, including 


the spore 


| dander. In the routine 


dust and anin 


Ing of any itient, the tests m be ex 


usual groups of common 


te nded to 


foods. In practice the various al 


ergens are di d into groups, each con 
lerg to g } 
24 component members 


14 of 


illergens used for test 


taining fron 


| he re are sone these groups 


\ll these 


standardize 


Various 
ing are d on their protein-nitro 


content and are diluted to the 


gen-base 
proper concentration for testing. The spores 
(Group I) are used in three concentrations : 
1:1,000, 1:100, and 1:10. The 


poplar, and so 


rare tree 


pollens ( (sroup Il ish, 


forth) and the re grass pollens, (Group 


i 


11[—Bermuda grass, and so forth) are used 


1463 
1 :1,000, 1:100, and 1:10. The epidermals 
and inhalants (Group IV), of which there 
are 18 components (black flag, camel harr, 
cat hair, feathers, cow epidermal, dog hair, 
stock dust, goat epidermal, horse dander, 
rabbit hair, sheep wool, 
[1 :1,000], 


used in concentra 


kapok, orris root, 
cotton seed 1 1,000], flaxseed 
silk, rayon, tobacco), are 
tions 1:100 and 1:10. Groups 5 to 11 and 
vegetables, fruits, grains, 

fish, and 
used 1:10 in 


15 are all foods. 


dairy products, meats, common 


These are all intra 


foods. 
cutaneous testing. The nuts (Group IF) are 
1:100 and 1:10. All these allergens, 


inhalants, 


used 


spores, pollens, epidermals, and 


various foods and nuts, are read for the 1m 


mediate anaphylactic or pollen type of reac 


tion 


IT, OrGAN SPECIFIC TISSUE EXTRACTS 


1. l’veal pigment. Uveal pigment is not 


available commercially, It is prepared as fol 


lows from fresh beef eves obtained at a 


slaughter house. The eves are scalded and 


clipped free of adventitious tissue. Under 


aseptic precautions the cornea is clipped 
away, the eve opened by a sagittal section 
the lens expressed, the retina removed, and 
the uveal tract dissected out im toto. 

The uveal tracts of several eves are then 
ground in a sterile mortar with salt solution 


all the 


been ground from the tissue 


and broken glass until pigment has 
This pigment 
containing water is then decanted, precipi 
tated with 50-percent ammonium sulphate, 
the pigment thrown down and removed by 
This is then washed six 


distilled 
taken up in normal salt solution, 5.0 cc. of 


centrifugation 


times in sterile water and _ finally 


salt solution to each uvea. This gives a 0.5 
percent pigment concentration. Tricresol (0.5 
percent) is then added as a preservative 

lhe cutaneous sensitivity is determined by 
injecting 0.1 cc. of the pigment suspension 
intracutaneously. The site of injection is then 
read for erythema and induration at the end 
of 30 minutes and 1, 2, 24, and 48 hours. In 
there is often a visible 


i positive reaction 


| 
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macroscopic cutaneous reaction at the end of 


one hour and 24 hours. The pigment is so 


slowly absorbed that this dermal reaction 


may be inconspicuous 

The diagnosis of a positive reaction 1s 
usually made by histologic study of the ex- 
cised skin. At the end of two weeks the bit of 
skin containing the pigment is excised and 
The 


a positive reaction is 


sectioned for microscopic study nicro 
scopic appearance of 
The 


lymphocytes, epithelioid 


tissue is densely infiltrated 


striking. 


with cells, and 
giant cells, and practically all the pigment is 


phagocytosed by the epithelioid and giant 


cells 


In a negative reaction, the pigment is 


inertly distributed throughout the dermis, 


without cellular reaction or cellular invasion 
for test 


Lens protein 


ing and treatment is not available commer- 
cially. It is prepared as follows. Beef eyes are 
ol the slaughter house. Under 


tamed from 


aseptic conditions the lenses are extracted. 
Che lenses are immediately taken up in one- 
hundredth normal NH,OH, with 0.5-percent 
tricresol added, 20 ce. to each lens. These are 
then shaken 24 hours with broken glass, the 
centrifugation 
(B) 
A specimen of the filtrate is then 
104° C. and the total 
The the 
is then adjusted to 2-percent concentration of 
lens protein and 0.85-percent NaCl by adding 
distilled water and 10-percent NaCl solution 
Che 


v the injec 


gross particles removed by 
ind passed through a coarse Berke 
feld filter 
dehydrated at solids 


are determined. balance of filtrate 


cutaneous sensitivity is determined 


I tion of 0.1 cc. of the 2-percent 
The 
24, and at 48 hours. 


cally, the reaction should be an immediate one, 


solution intracutaneously test is read 


it 1 hour, at Theoreti- 


but lens protein is such a weak antigen that 
the reaction is usually of the delayed type. As 
0.1 ee 


salt solution is used. 


1 control, of 0.5-percent tricresol in 
Ill 
When 


which mankind ts continually exposed is con 


BACTERIAL ANTIGI 


VS 


the infinite number of bacteria to 
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sidered, and the number of antigenically dis- 
tinct strains which exist for many organisms, 
it is manifestly impossible to examine for 
hypersensitivity to all bacteria, or completely 
to exclude bacterial hypersensitivity in any 
given case, All that is practical is to examine 
for hypersensitivity to what appear to be the 
most important organisms, and when hyper 

sensitivity is found, to determine, when indi 

cated, the specific strain responsible for the 
sensitivity, 

external eye 

the 


bacteria, 


In inflammations of the 


where the hypersensitivity is certainly 


result of contact with air-borne 
the most important organisms are the staph- 
vlococcus, and to a less degree the strepto- 
coccus. In uveitis, the hypersensitivity is 
uveal tract with 


In the 


f contact of the 
the blood 


granulomatous disease, 


the result 
organism in non 


the 


most important 
organisms are the streptococcus, and to a less 
extent the gonococcus. In the granulomatous 
form the most important organisms are the 
Mycobacterium tuberculosis and Brucella 
With these various organisms there are cer- 
tain basic immunol and bacterial con 


ogic 
cepts which should be remembered 
A. Staphylococci. The diagnosis of hyper 
sensitivity to staphylococci or their products 
is determined by use of the staphylococcus 
toxin or toxoid. Staphylococcus toxin is pre- 
pared by growing a toxin-producing strain 
of staphvloccus in hormone bouillon for 10 
days at 37°C 
added, the 
supernatan 


feld V_ filter. 


growing the staphylococci on semisolid agar 


Tricresol (0.5 percent) is then 


culture is centrifuged, and the 
t fluid is filtered through a Berke 


The toxoid is prepared by 


under partial carbon-dioxide tension, and the 
filtrate is detoxified with formaldehyde. 


lhe toxin and toxoid further differ in that 


the toxin contains no rabbit erythrocyte 


hemolysin or dermonecrotizing factor and is 


not lethal for young rabbits but is highly 


toxic for older rabbits. The toxoid contains 


these factors and is moderately toxic tot 


rabbits of any age. Both filtrates produce, in 


horses, 


serums which are equally effective 


OCULAR 
in neutralizing the lethal effects of toxin in 
The 


commercially, while the toxoid is so available. 


rabbits. toxin is not usually available 
Both have equal therapeutic effects in man. 


The de 


termined by the injection of 0.1 cc. of a 


cutaneous hypersensitivity is 
1:100 dilution of the toxin intracutaneously, 
and by the later injection of a similar amount 
of a 1:1,000 or 1:10 dilution, depending on 
whether the first injection gave a positive 
The reaction is of the 
coming on from 24 
test injection. A reac 

1 :100 dilution is re 


garded as the usual reaction in a normal indi 


or a negative result 
delayed tuberculin type, 
to 48 hours after the 


tion of 3 by 
vidual, Reactions greater than this, or similat 
1:1,000 dilution are regarded 


as indicative of hypersensitivity. 


reactions to a 
Individuals with this hypersensitivity ap 
pear peculiarly susceptible to contact with 


toxin-producing staphylococcus, the mech- 


anism of local infection appearing to be an 


antigen-antibody reaction. Such hypersensi 
tive individuals may be protected by re 
peated injections of the staphylococcus toxin 


(or toxoid), the injections being repeated 
with stronger dilutions until the individual 
is nonreactive. Whether this is a desensitiza- 
tion process or an active immunization is not 
clear—it is probably the former. The toxin 
prepared from any strong toxin-producing 
organism gives this protective reaction not 
only against toxin-producing strains, but 
the 
strains and against the pus-producing strains. 

B. Streptococci. The 


the streptococci | ar 


1 


against nontoxin-producing albus 
situation as concerns 
more complex and 
there is no individual strain or universal 
toxin which permits a quick and easy manner 
of determining streptococcus sensitivity. The 
streptococci are generally divided into the 
alpha, beta, and gamma types on the basis of 
their hemolysis. The alpha streptococci pro- 
duce a greenish discoloration and_ partial 
hemolysis on blood agar plates. This group 
the 


some four or more other strains of a rela 


includes Str Str. viridans, 


pyoge nes, 


tive low-grade pathogenicity for man. The 
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beta produces clear hemolysis on blood agar 
plates and contains most of the human patho- 
gens. The gamma group gives no hemolysis, 
and the streptococci of this group are rarely 
pathogenic for man. 

The beta group is subdivided into various 


F, G, H, and K, 


different antigenic action 


subgroups, A, B, C, D, E 
the 
Kach subgroup has a common polysaccharide, 


on basis of 
but the individual strains differ in their bac- 
terial body proteins. 

The 
portant and contains most of the strepto- 
The 
strains in this group differ in acid-soluble 
proteins known as the “M” and “T” sub 

this “M” and “T” 
the 
genic action. In the “A” group of the beta 


“A” group is by far the most im 


pathogenic for man. various 


cocci 


stances. The nature of 


substance determines individual anti 
streptococci are now 42 known pathogens for 
man, all antigenically distinct. 

The B, D, E, H, and K groups are only 
rarely pathogenic for man. The “F” group 
is the minute beta staphylococcus. There are 
a few pathogens in the “C” group, probably 
closely related antigenically. There also ap 
pear to be a few low-grade pathogens for 


man in the “G” group, probably related anti 
genically. 

Thus the complexity of demonstrating a 
specific hypersensitivity to streptococci is ap 
parent. Such a sensitivity must finally be de 
termined by intracutaneous tests with the in 
dividual strains. In actual practice the fol 
lowing are the minimum number of test vac 
cines which should be used: Alpha strepto 
cocci, one strain; Beta streptococci—sub 
A, all 


strain; subgroup F, one strain; subgroup G, 


group 42 strains; subgroup C, one 
one strain; Gamma streptococci, one strain 
If desired, the study may be further extended 
by the use of additional strains of the Alpha, 
representatives of the subgroups B, D, E, H, 
and K of the Betas and by additional patho 
gens from the Gamma group. 

The test vaccines are prepared as follows: 
Organisms of each strain are grown for 24 


hours on trypticase soy broth, are killed, 
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washed to remove traces of the broth or any 
exotoxin, taken up in salt solution, a preserv 


ative added, and the density of the vaccine 


standardized to the desired concentration on 
a spectrophotometer. 

In actual practice it has been found that 
the optimum concentration of a test vaccine 
1:10 dilution of 
In higher con 


for individual strains 15 a 
[-50, or approximately T-5. 
centrations the protein content is so great 
that nonspecific reactions may be elicited 
The patient is tested intracutaneously with 
0.1 ec 


group and one representative of the B, C, D, 


of each of the 42 strains of the “A” 


, and G groups. The tests are read at the 
end of 48 hours 

\s a short cut to determine sensitivity to 
the 42 individual “A” 
sometimes used, These master 
10 or 


adjusted to a 


strains, four master 
mixtures are 
each contain individual 
strains. The 
1:10 dilution of T 


with each master mixture 


mixtures 
concentration 1s 
-50 and the patient tested 
intracutaneously 


strongest reactions is noted, and the patient is 


mixture to which the patient gives the 


then tested out similarly to each of the com 
ponent members of this master mixture. 
Che weakness of using such master strains 
is that the combination of individual strains 
the 


owers concentration of each strain to 


such a point it may be too low to elicit re 


If the individual strains are used in 


actions 
higher concentrations to compensate for this 
dilution, the resulting protein content of the 


master mixture may be so high that non 


speciiic reactions result 


In the interpretation of results, it should 


be remembered that, since exposure and in 


fection with streptococci is more or less 


frequent in all patients, undue consideration 


should not be given to weak reactions, and 


i test vaccine should not be used in too great 


concentrations 


(,ONOCOCCUS VACCINI 


Che antigenic structure of the gonococci ts 


largely unknown. There are probably two 


main types with different but probably re 


lated antigenic properties, These two strains 
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are supposed to occur respectively in acute 
infections (Type 1) and in chronic infections 
IL). 


may be a number of intermediates, contain 


( Type Between these two extremes 


ing antigenic fractions common to both 
main types. Further, there is some evidence 
that the nucleoproteins of the gonococcus 
resemble those of other Gram-negative cocci, 
and the poly saccharide fraction is related to 
ype 


the complexity of the 
and the difficulty of 


the polysaccharide fraction of 


pneumococci. Thus 
problem is evident, 
establishing a specific hypersensitivity is 
likewise apparent. 
In routine testing with vaccines prepared 
from gonococci, if Type I and Type IT ar 
available, the patient may be tested with each 


strain. Probably equally significant results 


are obtained by the use of any single strain 
For diagnostic use the vaccines should be 
prepared in the concentration which gives 
the most specific readings, This concentration 
The vaccine 


is usually about T-50. pre 


served with 0.5 tricresol. The test injections 


are made in the forearm, 0.1 ce. of vaccine 
being injected intracutancously with a proper 
control 


Phe 


immediate anaphylactic type reaction to 


saline containing 0.5-percent tri 


cresol tests are read in 15 minutes for 


polysaccharide or hapten group and at 
end of 24 and 48 hours for the delayed 
tuberculin type reaction to the bacterial body 


protein 


D. ORGANISMS FROM A FOCUS OF INFECTION 


The probable relationship of remote foc! 
of infection to endogenous ocular disease has 
The 


through which a focus of infection produces 


long been recognized mechanisn 
inflammatory changes in a remote tissue ot 
organ has been a subject of considerable con 
troversy. It is now generally assumed that 
the probable mechanism is through bacterial 
hypersensitivity, the remote tissue or organ 
becoming sensitized to the organisms from 
the focus of infection, and intoxication result 
ing trom absorption of the soluble bacterial 
produc ts from the focus. 

such a 


The only means of demonstrating 


— 
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hypersensitivity is by determining the bac- 
terial flora of the infected focus, selecting 
such organisms as appear suspicious, and 
testing the patient’s cutaneous sensitivity to 
these organisms. 

Test prepared 


should thus be 


from suspicious organisms cultivated from 


vaccines 


Organisms other than 
best 


a focus of infection 


streptococe: are used in a 


probably 
r-50 concentration, and the streptococci in 
a 1:10 dilution of the 7 


0.1 cc, intracutaneously with proper controls. 


50. The test dose is 


Lacking definite information of the antigenic 


action of such organisms, the tests should 


be read at the end of 15 minutes for an im 
mediate reaction, and at the end of 48 hours 


for the delaved reaction 


(OTHER ORGANISMS 


The other common pathogens appear rela 
tively unimportant in the production of a 
bacterial hy perse nsiti\ ity of the « ye, although 
their possible role in the production of aller 
gic ocular reactions has not been adequately 
explored. A specihc sensitivity for pneu 


is difficult to determine, since the 


mococel 


specificity is determined by the polysac 


charide fraction, and to date at least 70 or 


more antigenically distinct strains have been 
isolated, The delaved reaction to the protein 
fraction of the pneumococcus is not type 
spt cific. 

There has been some circumstantial evi 


dence produced incriminating the coliform 


bacilli in uveitis. It has been shown that the 
colon bacteria produce in culture media a 
toxic substance which has an irritative action 
tract. There is, however, no 


on the uveal 


evidence yet adduced of a hypersensitive 


state to the coliform organism in patients 


with uveitis, or the importance of such a 
hypothetical hypersensitivity. 

There is little or no evidence that other 
bacteria or bacterial products, H. influenzae, 
and so forth, are concerned with endogenous 
ocular disease, although it is highly probable 
that unsuspected 
filterabl: 
incriminated in 


many other heretofore 


strains of bacteria, as well as 


viruses, may ultimately be 
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both nongranulomatous and granulomatous 
uveitis. 
TUBERCULIN 

Cutaneous hypersensitivity to tuberculin 
may be determined either by old tuberculin 
or by the Purified 
(P.P.D.). The technique of the intracutane 


Protein Derivative 


test (Mantoux) is as follows: 
a. Old tuberculin. 


injections of O.T., 


ous 


Three intracutaneous 


with one saline control, 


are made, 


Control—0.1_ cc. normal 
saline with preservative 
(lower) 0.001 mg. O.T. (0.1 cx 
O.T.—1:100,000 dilution) 
(upper) 0.01 mg. O.T. (0.1 cc. O.T. 
1:10,000 dilution) 
(lower) 0.1 mg. O.T 
1:1,000 diluti 


Right forearm (upper) 


Left forearm 


(0.1 cc. O.T 
If there is no reaction to 0.1 mg. after 48 
0.1 cc. of O.T. (1:100 dilution) is 
This intracutaneous 


dose of 1.0 mg. If there is no reaction, the 


hours, 
given. represents an 
patient is considered insensitive to tuberculin. 
If the patient shows a strong reaction to 
the test dose of 0.001 mg., the test is repeated 
with 0.0001 
1 1,000,000 ) 
treme hypersensitivity. 

h. Purified Protein Derivative. The P.P.D. 
comes in two vials. Vial No. 1 contains 0.0002 
mg. P.P.D. to the cce.; vial No. 2 
0.05 mg. P.P.D. to the ce. The intracutane 


ous dose is 0.1 ce. of these two strengths, the 


(0.1 ce. of dilution 


my 


to determine the limit of ex 


contains 


equivalent of 0.004 mg. O.T. and 1.0 mg. 


©.T. respectively. If the patient reacts to 
strength No. 1, he is considered highly sensi 
tive, if only to test No, 2, as slightly sensitive, 


No 2, 


In the interpretation of the cutaneous re 


if negative to vial as insensitive. 

activity to tuberculin the following fact must 
be borne in mind, If the cutaneous sensitivity 
is high, the ocular sensitivity must likewise 
be considered as high, since the ocular tis- 
sues participate in any generalized hyper- 
sensitivity. However, it has been clearly 
demonstrated experimentally that there can 
be active tuberculous disease in the eye with 
high ocular reactivity to P.P.D., while the 
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cutaneous sensitivity is low. The probable 


reason for this in the absence of 


other tuberculous lesions, a tuberculous le 
sion within the scleral envelope is insufficient 
to influence the cutaneous reactivity to any 
appreciable degree. Another possible expla 
nation would be that the increased vascularity 
in the eye, produced by the local lesion, may 
be responsible for the increased local reactiv 


lhese two explanations are of academi 


interest rather than clinical importance 
BRUCELLA 
Phe di 


ade only on an evaluation of a number 


gnosis of chronic brucellosis can 


factors. These are the history, the present 
npton itology, the exclusion of other etio 
the 


nunologic the 


logic factors, presence of certain im 


agglutination reaction, 


the complement fixation reaction to Brucella 


antigens, the opsonocytophagic index against 
living Brucella organisms, and the cutaneous 


reactivity to Brucella bacterial fractions. 


lable 1 


the 


from Huddleson gives a summary 


usual interpretation of these serologic 


reacuions: 
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chronic brucellosis—nummular keratitis and 


recurrent uveitis—occur as a rule rather lat 
in the chronic disease, and occur usually in in 
dividuals with a relatively high degree of 
cutaneous sensitivity. These patients appear 
to do 
treatment 


phenomenally well under vaccine 


which tends to lessen or abolish 
the sensitivity at the same time it immunizes 


determined by the intracutaneous injection of 


cutaneous sensitivity in brucellosis is 


brucellergin, 


either brucellin 


the latter. 


or pre ferably 


Brucellin is the filtrate of a 20 
day-old broth culture of one of the Brucella 
Br. 
sterilized and preserved. Brucellergin is th 


all 


rheoretically, and indeed in prac 


strains, Br. melitensis, Br. abortus, Ssuls, 


protein nucleate fraction from three 


ice, brucellergin gives more precise and sp 
cific reactions than brucellin 
0.1 ce, 


is injected in the flexor 


In actual practice, of either bru 


cellin or brucellergin 
surface of the forearm, with proper controls 
lelayed one of the tuber 


lhe react 


ad at the 


Positive ré 


1S a ¢ 


culin type and is 1 end of 24 and 


48 hours. actions are erythema, 


edema, and induration from 2 to 10 cm. in 


rABLE 1 


SUMMARY INTERPRETATIONS OF 


Opsona ytoph 


lest 


SEROLOGIC REAC 


TIONS TO BRUCELLA ANTIGENS 


itus Toward 


Power to Blood 


Zero to 20 percent ol cells, slight 


Zero to 40 percent of cells, marked 
Zero to 40 percent of cells 
60 to 100 percent of cells, marked 
60 to 100 percent ol 


* From Huddleso 


Che test for cutaneous sensitivity becomes 


relatively late in the disease, and 


postive 


ay be present when the agglutination titer 


Once positive, the cutane 

nay persist for years. The re 
lation of sensitivity to the course and type ot 
has 


to 


he lesions never been worked out in 


brucellosis the extent it has been 


same 


in tuberculosis. It is noteworthy, however, 


that the ocular associated with 


svn pton 


Infected 
Infected 


immune 


marked 


cells, marked Immune 


size and may often persist for a period up to 


5 to 7 days 


[TREATMENT OF ALLERGY OF THI 


EXTERNAL EYI 


rhe cardinal principles of treatment o1 
external allergic disorders of the eye are (1) 


isolation, (2) specili desensitization, and 


(3) adjuvant therapy. If the specitic al 


lergen responsible for the hypersensitive re 


) 
= Skin Test Brucella 


ction is known, the first objective in treat- 
ment is isolation of the patient from the 
offending allergen. If this is impossible, then 
specific desensitization must be considered 
\djuvant treatment is the use of local pallia 


tive measures, washes to remove secretion 


and promote cleanliness, weak astringent 


collyria to control the tearing and prevent 


f 


secondary infection, the use of various anti 


histamine preparations to give symptomatic 
relief in the anaphylactic tvpe of reaction, 
and the use of beta irradiation to clear up the 


large follicles of vernal catarrh. 


ISOLATION 


rhe isolation of the patient from the of- 


fending allergen may be sufficient to give 


complete rehef and so ivoid the tedious and 
oft-repeated courses of desensitization. Once 
the specific compound, pollen, animal dust, 


feathers, 1 what not, has been 


COs 
identified, the condition is carefully and fully 
It is amazing how 


explained to the patient 


ple readjustment of life may solve 


often a sin 
the problem 

Thus the sensitive to certain pol 
the local 


ves to another environment 


lens takes his vacation during 


season and 


pollen is not present; a patient 


where the | 


sensitive to feathers uses a glass floss or 
hair pillow, gets rid of the pet canary, and 


eats, sells, or gives away his chickens; the 


woman hypersensitive to a face powder or 
certain cosmetics changes her brand to one of 


the many free of orris root or such sub 


stances: the individual sensitive to cat or 


horse dander shuns cats and horses as he 


would the plague. These examples may be 
multiplied endlessly 
Phe 


diagnosis 


With all the various pollens, dusts, 


essence of treatment here is accurate 
the detection of the offending al 


lergen 


is evident that 


epidermals, and so forth, it 


this is always difficult, and at times may be 
Yet the experienced allergist fre- 
Sherlock 


almost 


impossible 


quently shows the ingenuity of a 


Holmes ind it times appears 
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miraculous when the answer is produced. It 
must be remembered, however, that isolation 
therapy can be applied only to patients hyper 

the 


Patients hypersensitive to bacterial 


sensitive to air-borne and epidermal 
illergens. 
con 


allergens have no method of avoiding 


tact with the common pathogens 


2. SPECIFIC DESENSITIZATION 


Nonhacterial allergens 


is a long 


Specific de 


sensitization and laborious pro 
cedure. Some people may be almost impos 
sible to desensitize. Even when successfully 
accomplished there is a great tendency for 
the sensitivity to return, and the successfully 
desensitized patient must be kept under 
observation, repeatedly tested for a return of 
the sensitivity, and treatment instituted either 
annually, or on recurrence of the cutaneous 
reactions or symptoms. 

Desensitization with the pollens, dusts, in 
halants, foods, epidermals, and so forth is 
primarily the problem of the allergist. In 
view of the somewhat unsatifscatory results 
of such desensitization therapy in the treat 
ment of external ocular allergy, the oph 
thalmologist and internist are probably 
wisest to advise desensitization only when 
the condition cannot be controlled by isola 


the local 


washes, collyria, and antihistamine drugs. 


tion and adjuvant therapy of 

If desensitization with the spores, pollens, 
inhalants, or even the foods is indicated, the 
general principle is to make up the desensi 
tizing extract in a strength so that the initial 
dose (0.1 ce. 


antigens to which the patient reacted, in a 


) contains each of the various 


maximum of one hundredth or one thou 
sandth the dose producing a cutaneous reac 
tion. 

Thus, for a patient reacting to 0.1 cc. of a 
1 :1,000 dilution, 1:100 


Bermuda grass, and 1:10 orchard grass, the 


giant ragweed 
desensitizing treatment extract would con 
tain these allergens in such strength that 0.1 
would contain 


0.1 


cc. of the treatment vaccine 


the equivalent contained in 
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1:100,000 dilution ot ragweed, of a 
1:10,000 dilution ot 


1:1,000 dilution of orchard grass. However, 


giant 


Bermuda grass, and a 


there is often no parallelism between the 
cutaneous and systemic reactivity of the pa 
tient to the allergens, and it is essential that 
there be no constitutional reaction to either 
the initial or to subsequent injections, There 
the 
initial dose may be 1:10,000 or occasionally 
1 :100,000 of the 
The initial dose of the 
O.1 ce. The 


every 


fore, in case of some individuals, the 
test cutaneous dose. 

mixed allergens ts 
injections are given subcutane 
ously four davs and increased 0.1 ce. 
is reached 


the 


it each dose until a dose of 0.9 ex 
\ dilution 10 


original preparation is then used, the initial 


times the strength of 


igain being O.1 ce. and again is in 


dose 
creased to 0.9 cc. when a 10 times stronger 
used. This is repeated until a 


100 


dilution is 


and occasionally 


tin 


concentration 
1,000 times, the concentration of the original 


\fter 


of the highest concentration 


mixture is attained a dose of 0.9 ce. 


is reached, this 
dose should be repeated first at weekly inter 


} 


biweekly intervals for an 


this 


\ ils, and then at 


indefinite even vears. Certainl\ 


dose should be repeated as long 


+1 
is nere Is any 


estion Of symptoms or 


ictivityv ; otherwise the sensitivity will almost 


‘ 
certamly return 


B Ra fe rial | he question ot 


‘nsitization with b: ial extracts and 


accines is quite different from desensitiza 


tion with air-borne allergens. In_ bacterial 


and the 


hypersensitivity, isolation from. the 


nated bacteria is usually impossible, 


physician has little else to offer the patient 


desensitization and some adjuvant 


ept 


} 


therapy. Desensitization in bacterial hyper 
| 


sensitivity should therefore be advised when 


palliative or adjuvant therapy is insufficient, 


when the severity of the ocular condition 


justifies such treatment, and when the prom 


ise of success is insufficiently great to mak« 


he eftort worthwhiie 


There ar conditions of 


external eve ulfill “these 


These are the tative conjunctivi 
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associated with staphylococcus-toxin hyper 

sensitivity and phlyctenulosis associated with 
tuberculin hypersensitivity. The use of other 
bacterial fractions or vaccines in other forms 
of allergic conjunctivitis or keratoconjun 

tivitis is of too uncertain outcome to warrant 
unusual 


their use unless the disease is of 


everity and all other possible methods of 
therapy have been exhausted 
STAPHYLOCOCCUS TOXIN, Desensitization 
with staphylococcus toxin is accomplished by 
the repeated intracutaneous injection of the 
toxin. In patients with an initial reaction not 
over & by s to the 1:100 dilution, the 
1 :100 dilution is the first strength used. If the 
1,000 dilu- 


tion, or gives a greater than 8 by 8 cm. re- 


cm. 
patient reacts definitely to the I 


action to the 1:100 dilution, a weaker dilution 


(1:1,000) is used for the initial treatment 
\ dose of 0.1 cc. of the first dilution is given 
every four days until the patient no longet 
g.ves repeated reactions to this amount. The 
increased to the 
1:10 or 1:100 as the case 


be, until again the patient no longer re 


strength is then next 
stronger dilution 
may 
acts to the injection 


Thus, the 


cTeast d 


strength of the toxin is in 


and treatment continued until the 


patie nt tolerates 0.1 ec. of a 1:10 dilution, or 


in exceptional cases to 0.1 ce. of the pure 


toxin without reaction. This is regarded as 


the final point of desensitization 
\ patient may react violently to one in 


jection, and later injections give only a mini 


~ 


mal effect. After the point of desensitization 


is reached, a weekly dosage of 0.1 ce. of the 


1:10 dilution should be given at weekly in 


tervals for a period ot it least SIX months 


to maintain desensitization and prevent the 


recurrence of the sensitivity which otherwis 


often occurs 


PHULYCTENULES WITH TUBERCULIN, The 


] 


treatment of phlyctenules with tuberculin ts 


identical with the treatment of tuberculous 


uveitis with the same ind is discussed 


agent 


below. 


ERAP' 


ashes and c 
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reactions of the external eye there is fre- 


quently a good deal of lacrimal secretion and 


discharge. The object of washes is to cleanse 


the eye and prevent the matting of the lashes 
with the dried secretion. This is best accom 
plished by the use of bland washes, warm 
warmed 2-percent 


physiologic saline, or 


boric-acid solution. The dried crusts along 
the lids may be removed by gently swabbing 
the lid margins with a cotton swab moistened 
in the wash. If the crusts are adherent, they 
may be readily loosened by moistening the 
lid margins with a saturated solution of bi 
carbonate of soda. The secretion and conges 
tion may be partially controlled by the use 
of an astringent collyrium containing also a 
small amount of epinephrine hydrochloride. 

The 


symptoms of the anaphylactic reaction are 


B. Antihistamine — therapy toxic 


quite similar to those caused by histamine 
rhe reaction is therefore usually considered 


histamine or a hista 


due to the liberation of 
minelike substance which acts directly on the 
fixed cells. The obvious direct therapy would 
therefore be the use of drugs which would 
either neutralize or prevent the toxic action 
of the histamine or histaminelike substance. 
In 1937, drugs with such an antihistamine 
Pasteur Institute 


action were tsolated in the 


in Paris, but they were too toxic for human 


use, Later derivatives were prepared which 
had a 


pharmacologists in France, 


diminished toxic action. Since then, 
Switzerland, and 
this country have improved and modified 
these early antihistaminic drugs with the re 
sult that there are now available at least eight 
such preparations Benadryl, 


mine, Hydrvllin, Histadyvl, 
phain, Neo-Antergan, and Antistine. Most of 


Pyribenza 
rhenylen, Theo 


these compounds have the same general 


chemical structure, the basic radical being 


either two phenyl rings, or a benzyl, an 


pyridyl, thiodiphenyl, or a_ thiophenyl 


group 
Experimentally it has been found that 
these antthistaminic drugs prevent the action 
of histamine in contracting smooth muscle, 
inhibit the fatal eftect of lethal doses of his 


tamine im guinea pigs, diminish the pressor 
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action of histamine on blood pressure, pre 
vent or decrease the capillary permeability 
which normally follows the absorption of 
histamine, reduces the urticarial whealing 
which follows the intracutaneous injection 
of histamine, and are more active in pre 
shock 
parable doses of papaverin and epinephrine. 

The 


anesthetic 


venting anaphylactic than are com 


antihistamines all have a_ definite 


action; thus Antergan is 3.3., 
Senadryl 2.5., Antistine 1.5 times as effec- 
tive as similar strengths of procaine. 

Clinical investigations have shown that 
these antihistamines are of great value in the 
control of skin irritability, urticaria, the 
itching which accompanies dermatitis of vari- 
ous types, the skin eruptions which often 
follow sulfonamides, antibiotics, and organic 
extracts, and the nasal and ocular symptoms 
of hay fever and perennial rhinitis. The re 
sults in the treatment of bronchial asthma 
and asthmatic bronchitis have not been too 
tavorable. Hydryllin (a combination of 
Benadryl and Amnophyllin) and Neo-An 
tergan have been the most effective in this 
regard, 

There may be various unpleasant side 
effects with these drugs. Chiet of these are 
drowsiness, dizziness, weakness, tremor, 
headache, nausea, diarrhea, anorexia, and so 
forth, It is notable, however, that different 
drugs react differently in different individ 
uals, both as concerns therapeutic effect, and 
unpleasant side reactions. It is therefore pos 
sible, in any given case, to switch from one 
preparation to another, seeking the prepara 
tion that in the individual patient will give the 
maximum of therapy combined with the 
minimum of side effects 

lhe doses of these various antihistamines 
vary from 25 to 500 mg. daily for adults, the 
average effective dose being 50 mg., 3 to 4 
times daily. The drugs can be applied topi- 
cally, in solutions or ointments 

Che manner whereby these antihistaminic 
drugs counteract the action of histamine is 
not fully understood. Certainly it does not ap 
pear to be a direct neutralization or detoxifi 


cation of histamine, or a prevention of the 
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antigen-antibody union which leads to the 


liberation of histamine. Rather, it appears 
that the antahistaminic drugs are absorbed at 
the site of action of histamine and so prevent 
or diminish the absorption or action of his 
tamine on the same cells. In other words, 
these drugs compete with histamine for posi- 
tion in the target cells, and by occupying 
these cells block off the absorption and resul 
tant action of histamine 
f the antihistamine drugs in 
anaphylactic and pollen types of hyper 
sensitivity has been fairly well established 
Little or nothing 1S, as 


yet, known of any 


deterrent action these drugs may exert in 


from bacterial 
well be that 


Wy may influence profoundly the basic al 


illergic reactions resulting 
type of hyper 


+} 


sensitivity. It may 


reaction of nongranulomatous uveitis, 


or depress inflammatory, caseating re 


iction in granulomatous uveitis. There is, as 
r experimental nor clinical evidence 
The re 18, howe ver 


of this , sufficient evidence 


licate the use of these compounds in 


lo 


lar allergy of the anaphylactic 


In the first two types of allergic conjunc 


that the 


sudden, edematous type 


he 


Vitis iS, 


ited with hay fever, and the edematous 


if blepharoconjunctivitis associated 
intihistamine 


In 


nent 


th drug allergy 1 f 
the 
50 mg. 


s clearly indica hay- 


the usual tre: is 
daily by 


times 
he local 


by an astringent collyrium containing 


symptoms are best con 


pinephrine hydrochloride. In the greater 


cases both the nasal and ocular 


be 


ot 


well controlled by such 


atment 


the eczematous blepharoconjunctivitis 


with drug reactions, the itching is 
iddition to the oral ad- 


often mtolerable. In 


ministration of antihistamine drugs, the local 
be of 


he one most frequently used is Antistine, 


use of these compounds may value. 


which comes prepared in a 0.5-percent solu 


tion for ophthalmic use. In a number of 
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cases, this gives effective symptomatic relief 
when all other collyria fail. How much of 
the relief is due to the anesthetic action of 
the drugs is, however, difficult to say 

little of effect the 


antihistamine drugs may exert in bacterial 


Since is known any 


hypersensitivity, there is little indication to 
use the drugs in the conjunctivitis secondary 
to staphylococcus-toxin sensitivity. Never 
theless, the use of Antistine locally some 
times appears to control the itching and dis 
comfort. It is quite probable that this action 
may be due to the anesthetic rather than the 
antihistamine action of the drug. 

In the other 


ocular allergy 


manifestations of external 


phlyctenules, marginal cot 


neal ulcers, vernal catarrh—there appears to 
be no indication for the use of antihistamine 
drugs, although the use of Antistine to control 
the local itching and discomfort, which so 
often accompanies vernal catarrh, might be 
worthy of trial. 

C. Beta irradiation in vernal catarrh, Ex 
cellent results are obtained in both the pal 
pebral and bulbar forms of the vernal con 
junctivitis by irradiation with the beta rays 


of radium. This form of irradiation is ap 


plied preferably with the radon beta appli 


medical 


cator described first by Burnam is, 


however, obtainable only in large 
centers where there is a large concentration 
of radium 


In 


good results can be 


vernal conjunctivitis almost equally 


obtained by the ust of 
the flat radium applicator described by Iliff, 
This is 


applicators 


radiun now 


These 


beta and the 


containing 50 mg. of 
available commercially 
give oft both the gamma rays 
However, the skin erythema dose (H.E.D.) 
of the beta rays is 18 gram seconds, while 


the H.E.D. dose ot 


minutes, 


gan ravs is 8 


This differential permits the ad 


ma gran 


ministration of the full therapeutic dosag 
of beta, 12 


gram seconds, while only a minute 


amount of gamma is given 


The beta rays penetrate tissue only 2 to 


3 mm. They have no effect in the irradiated 


tissues unless absorbed, their zone of action, 


1. 
t Pyril 
outh 


AR 


therefore, being limited to a depth of 2 to 3 
Phen 


zation or destructive action in the irradiated 


mm action is essentially an tom 


tissue, However, some tissues are more sen 


sitive than others, especially rapidly proli- 
ferating tissues, embryonic tissue, prolifer- 
endothelium, germinal epi- 


ind certain neoplasms 
| 


ating capillary 
thelium 
This form of irradiation therapy is es 


pecially efficacious against the follicles of 


vernal catarrh and more so against newly 


formed fresh follicles than against the older 
organized pavement-stone vegetations. In 
sometimes 


follicles 


therefore, it 1s 


older 


catarrh, 
to 


vernal 


wiser excise the fibrous 

hefere irradiation 
If the Iliff appli 

holder the ay 

count of 

While the applicator holds 50 n 

tive output is only 30 millicuries. The length 


needed t 


is used, a mechanical 


ator 


for yplicator is needed on ac 


the long duration of treatment. 
the effec 
of » obtain any given 
number of gram seconds is determined by 


exposure 


the following formul 1: 


No. sec 


exposure 


No. Te desired 1.000 


tment 


1) ilicurie Ss of radon 


Thus, with an effective output of 30 milli- 
curies, and a desired treatment of 12 gram 


seconds, 6 minutes and 40 seconds exposure 


12 * 1,000 
seconds 

30 

+} 


In actual practice, patient is seated 


comfortably in a reclining chair with a head 


rest; the eye is anesthetized with 0.5-percent 
pontocaine solution; the lid to be treated is 
everted and held with a clamp or hook. The 
radium applicator, held 
holder, is then approached to the lid just 


in a mechanical 


short of contact, and a treatment of 6 min- 
utes and 40 seconds given. Two areas in the 
same lid may be treated consecutively. Treat- 
given oftener than every two 


ments are not 
weeks to avoid any cumulative effect. 
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With the Burnam applicator, the treat- 
ment is much shorter. This applicator may 
hold as much as 500 millicuries of radon, 
all of which is effective. The time of ex- 
posure is calculated as above. Thus with 500 
millicuries in the bulb, only 24 seconds’ 
direct application would be the full thera 
peutic dose. 

With the Burnam applicator, the follicles, 
of vernal catarrh are best treated by the 
“spray” method. In this method the appli- 
cator is held by hand about 1 to 3mm. from 
the conjunctival surface, and moved slowly 
back and forth over the area to be treated. 
Since no one area thus receives the full ir- 
radiative effect, the exposure time may be 
safely increased 50 percent, or a total of 18 
the lid. 


Treatment should not be repeated oftener 


gram seconds given over entire 


than every second week. In early cases, 


where the follicles consist of lymphoid cells, 
young fibroblasts, and blood vessels, 2 


to obtain an 


? 
or o 


treatments may be sufficient 


almost complete resolution. In more ad- 
vanced cases where there is a good deal of 
fibrosis, more prolonged treatment may be 


needed. 


TREATMENT OF ALLERGY OF THEI 


INTERNAL EY! 

The allergic reactions of the internal eye 
are dependent upon a hypersensitivity of the 
either to one of the organ-specific 
to bacterial 


fractions. The treatment of the allergic phase 


uveal tract 
ocular tissues, or bacteria or 
of the disease by desensitization would be in 
some instances (nongranulomatous uveitis, 
endophthalmitis phaco-anaphylactica) a di- 
rect attack on what is believed to be the ac- 
tual cause of the disease, seeking to cure the 
disease and prevent recurrences by remov 
ing the cause. 

In other instances (granulomatous uveitis, 
sympathetic ophthalmia) desensitization 
therapy would be directed only to the re 
of the allergic influ- 
ences unfavorably the course of the disease 


moval factor which 


The actual cure of the disease would result 


OCULAR 
| 
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only from treatment with antibiotic or 


chemotherapeutic agents, or the control and 
destruction of the specific exciting organisms 
defenses 


by the normal body 


DESENSITIZATION WITH ORGAN-SPECIFIC TIS 


SUE EXTRACTS 


1. Uveal Pigment Parenteral injections 


of uveal pigment have been emploved in the 
treatment of sympathetic ophthalmia with 
the idea of abolishing the phase which ap 
pears to set the stage for the outbreak of 
disease and to determine its histologic pic 
such treat 


The obvious criticism of 


that the 


ture 


ment ts pigment im its present 
preparation is highly insoluble, is very slowly 
absorbed, and that the pigment sensitivity 
will probably fade spontaneously before it 
affected by 


Chere is much truth to such criticism 


parenteral injections 
Nevet 


the cases ot 


could he 


theless, in the over-all picture 


sympathetic ophthalmia so treated do appear 


o have done somewhat better than might 


have otherwise been expected, and to have 
stood later operations more successfully than 
would ordinarily have been hoped for 


In actual practice, the 0.5 percent stand 


ard suspension of uveal pigment 1s used 
The injections are given at four-day inter 


ils, intramuscularly in the buttocks or 


deltoid. The first injection is 0.5 ce., the 
second 1.0) then 1.5 20 ex 
3.5 and 4.0 The 4-ce dose is 


repeated at four-day intervals usually for a 
period of three months, or until the disease 
ippears burned out 

igment the rapy ts accompamied by a 
marked increase in the opsonocytophagie in 
dex for pigment, and there are evidences of a 
high degree of phagocytosis of pigment in the 


This 


therapeutic 


diseased eves (excised iris specimens ) 


may account for its apparent 
iction as well as desensitization 
B. Lens protein 


intigen, containing at least two organ-specific 


Lens protein is a complex 


globulin fractions and one albumin fraction. 


It is an excessively weak antigen and, even 


in heterogenous species of animals, specific 
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antibodies are produced only with great dith 
culty. For that reason, in therapy with lens 
protein, the principle of synergistic action of 
antigens has been employed. This consists in 
combining the weak specific antigen with a 
stronger nonspecific antigen in order to en 
hance the antigenic action of the weak anti 
gen 

In actual practice in order to desensitize a 
patient found hypersensitive to lens protein, 
a mixture of lens protein and staphylococcus 
toxin is used. To 9.9 ce of the 2-percent lens 
added 0.1 ce of 
Phis 
concentration of toxin in the 
The dose is 


cutaneously and this dose ts repeated every 


undiluted 
100 


protein 1s 


staphylococcus toxin gives a l 


lens prot 


initial given intra 


four days, until the patient no longer shows 


a reaction 


\t this point the patient is tested with 0.1 


ce. of the 2-percent lens protein solution. If 


there is no reaction, desensitization Is con 


sicle red accomplished If the re isa reaction to 


the lens protein, the patient is then tested 


with a 1 :100 dilution of staphylococcus toxit 


If negative to this, he is tested with a 1:10 


staphylococcus toxin, and finally to straight 
toxin. unti! a dose of toxin is found to which 
he does react 


\ new lens protein-staphylococcus mixture 


is now made up, containing the reactive 
dose of toxin, and treatment ts continued 
until the patient no longer shows any 
cutaneous reaction to an injection of lens 
protein alone. This is regarded as the point 


of desensitization. The staphylococcus toxin 
lens protein is readily absorbed, and desen 
sitization is usually quickly and readily a 


complished within 3 to 6 weeks 


DESENSITIZATION WITH BACTERIAL ANTI 
GENS 
The principle of desensitization with 


bacteria or bacterial extracts is (1) the de 
termination, with the greatest possible exact 
ness, of the specific organism responsible for 
the hypersensitivity ; in the case of bacteria 


this 


istinct strains, 


with many antigenically « 


= 

| 
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involves the further determination of the 


strains involved: (2) the preparation of the 


vaccine from the proper strains and also 


from the proper fractions of the antigenic 


saic; (3) the decision of the proper man 


ner of administering the vaccines, intra 


subcutaneous, intramuscular, or 


(4 ) the 


the patient during the period of treatment, in 


cutaneous 
intravenous : careful observation of 


T that 


the dose mav be kept below the 
point of reactivity and increased as the re 
activity recedes 


important 


and gonococci are the 


stre ptococ 
concerned non 
and the Mvcoba 


terium tuberculosis and Brucella organisms 


organisms 


granulomatous uveitis 


ire the important ones in granulomatous 


uveitis. In syphilis there is no antigen avail 
able to determine hypersensitivity to the 


lreponema pallidum. There are doubtless 


many more other exciters of granulomatous 


ind nongranulomatous uveitis, but they are 


either unknown, or there is no means ot 


testing for hypersensitivity to them. 


1. Streptococcus vaccine. The indications 


for the use of a streptococcus vaccine are (1) 


that the clinical condition be a nongranu 


lomatous uveitis: (2) that there are clinical 


evidences of system nongranulomatous 


disease (rheumatoid arthritis, a chronic 


focus of infection, and so forth) or a history 


former nongranulomatous infection 


ort i 


with ggestive time relationship to 


sul 


that other obvious 


cise ise: (3) 


lise ase 


the ocular 


causes for the ocular « are eliminated ; 


(4) 


demonstrated is specific and is greater than 


that the bacterial hypersensitivity 
shown by normal controls, and not part of a 


general reaction to all bacterial antigens 


The route of administration of strepto 


coccus vaccine is of great importance 
experimental work indicates that the sub 
cutaneous administration of killed strepto 
cocci often tends to increase the tissue hyper 
sensitivity, while the intravenous administra 
tion tends to desensitize 

Wainwright 


treatment of 


utilized this finding in the 


accine rheumatoid arthritis, 
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using the intravenous route for the admin 
istration of the streptococcus vaccine. This 
same principle has been followed in the de 
sensitization for nongranulomatous ocular 
disease, On the basis of the results so far 
obtainable, all the “ 


this method of administration, while no im 


successes” have follow ed 


provement has been observed after sub- 


cutaneous injections, The intravenous admin 
the 


choice with streptococcus antigens 


istration therefore appears method of 


Since the hypersensitivity produced by 
streptococci is dependent upon the acid 
soluble proteins of the bacterial body, the 
vaccine must be prepared from the bacterial 
bodies themselves. The individual strains are 
grown in broth for 24 hours, the organisms 
killed by heat, the bacterial bodies thrown 
by centrifugation, washed in saline to get 
rid of any trace of broth or exotoxin, and 
are finally taken up in salt solution, the con 
the 
trophotometer, 0.5-percent tricresol added, 
this stock 


sterility. 


centration adjusted to T-50 on spec 


and suspension cultured for 

The first treatment vaccine should contain 
the organisms in one-tenth the concentration 
to which the patient reacted intracutaneously 
Since the test vaccine was a 1:10 dilution of 
the the “first 
strength” should be the 
pooled 1:100 dilutions of the T-50 stock 
concentrations of the various strains to which 
The 


treatment vaccine is the pooled 1:10 dilutions 


stock T-50 concentration, 


treatment vaccine 


the patient reacted. second strength 
of the same T-50 stock concentrations, while 
the third strength is the straight pooled T-50 
stock the 
\fter the vaccines are prepared 0.5-percent 


concentrations of strains 
tricresol is added, and the vaccines are tested 
for sterility. 

of the 
“first strength” vaccine. If there is no general 


The first intravenous dose is 0.1 ce. 


reaction (malaise, fever, leukocytosis, and so 
forth) the dose is repeated at four day inter 
vals, and increased 0.1 cc. at each injection 
until 0.9 cc. is reached. The second strength 


is then similarly administered. This is con 


FT. 
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tinued in a similar manner until the patient 
receives 0.9 cc, without reaction. The third 
strength vaccine is now given and the dose 
then repeated weekly as a maintenance dose. 

After the early injections, the patient 
should be carefully observed, his temperature 
followed for 24 hours, and a leukocyte count 
done four hours after the injection. If the 
patient shows a reaction to the initial dose 
of 0.1 cc. of the first vaccine preparation, the 
preparation is then diluted 10 times, and 
0.1 ce. 
there is determined an original dose below 


again similarly administered. Thus 


the patient’s individual point of reactivity. 
This is then accepted as the proper starting 
dose, and the dosage thereafter is increased 
as outlined above. In the event of a general 
reaction, or focal reaction in the eye being 
observed during the course of desensitiza- 
tion, the dose is dropped to one-tenth or one 
one-hundredth the amount given before the 
general or focal reaction, and again increased 
from this point. 

The question of how long such treatment 
should be continued is an interesting one. 
Since this form of therapy has been used in 
selected cases in the Wilmer Institute of The 
Johns Hopkins Hospital, several cases have 
been encountered which showed the same 
general picture. Prior to the administration 
of the streptococcus vaccine the patients had 
had repeated violent attacks of nongranu- 
lomatous uveitis. During vaccine therapy 
they were free from attacks. Within 3 to 6 
months after stopping treatment, the attacks 
recurred, and the sensitivity to the specific 
streptococci returned. Further treatment was 
again followed by freedom from attacks. In 
actual practice, after the point of apparent 
desensitization has been reached, it would 
seem wise to continue the treatment at 
weekly intervals. 

B. Gonococcus vaccine. The indications for 
the use of a gonococcus vaccine are that the 
patient have a recurrent nongranulomatous 
iritis, which from the history and associated 
findings appears to be of gonococcal origin, 
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that he also shows a cutaneous hyper- 
sensitivity that 


methods of treatment have been inefficacious 


to gonococci, and other 
in controlling the inflammation or curtailing 
attacks. 

The 
cutaneous or 
view of this uncertainty, the wisest course is 


best route of administration, sub- 


intravenous, is unknown. In 


to adopt the simplest method and administer 
the vaccine subcutaneously. 

The vaccine for treatment should be pre 
pared from the type to which the patient 
showed the greatest reaction. Commercial 
stock vaccines may be used if the patient 
shows an equal sensitivity to them. The 
original concentration of a prepared vaccine 
should be tenth of that to 


showed a cutaneous reactivity. The original 


one which he 
dose is 0.1 cc. The injection should be given 
every third or fourth day, and increased in 
the usual manner until a dose of 0.5 ce. of 
a T-500 concentration is reached. A small 
group of such cases treated in this manner 
have shown a favorable course. This is all 
that can be said. 

C. Other organisms. lf it is decided to use 
a vaccine prepared from an organism iso 
lated from a focus of infection in the patient, 
the vaccine should be prepared as used or 
described for gonococcus vaccine. 

D. Tuberculin treatment. Treatment with 
tuberculin is essentially desensitization 
therapy. Old tuberculin or one of its many 
variants is used. Denys’ Filtrate 
(D.B.F.), a glycerinated 1:10 dilution of 
O.T. has certain advantages. Bacillen emul- 


Souillon 


sion is to be avoided on account of the irregu- 
larity of dosage that occurs in higher dilution. 

For treatment, the D.B.F. is prepared in 
nine different strengths—No. 1 
the undilated D.B.F.; No. 2, a 1:10 dilution ; 


represent s 


No. 3, a 1:100 dilution; No. 4, a 1:1,000 
dilution; and so on to No. 9, which is a 
1:100,000,000 dilution of the D.B.F., or 


0.000,001 mg. to the cc. Thus, 0.1 cc. of the 
various dilutions represents the following 


dosages : 


— 
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Dilution Dosage 
l—straight D.B.F. 0.1 cc. = 100 mg. 
10 0.1 10 mg 
100 0.1 1 mg 
:1,000 0.1 0.1 mg. 
10,000 0.1 0.01 mg. 
100,000 0.1 0.001 mg 
1,000,000 0.1 0.0001 me. 
10,000,000 0.1 0.00001 mg. 
1 :100,000,000 0.1 0.000001 mg. 
In actual practice, the initial dose is usu- 
ally 0.1 cc. of the No. 8. In the extremely 
sensitive, it is wiser to start with 0.1 cc. of 
No. 9, or occasionally with a No. 10 dilution. 
Injections of dilutions 9, 8, 7, 6, and 5 are 
given twice weekly, or at four-day intervals. 
The initial dose of each dilution is 0.1 cc. 
Subsequent doses are 0.2 0.3 0.4 
0.6 ec., and 0.8 cc. When 0.8 cc. of a dilution 
is reached, the next higher dose is 0.1 cc. of 
the next higher concentration. 
When 0.8 cc. of No. 5 dilution is reached, 
further injections are given at weekly in 
The injections of numbers 4, 3, and 
c., 0.2 cc., 0.3 ec., 0.4 ec., 0.5 cc., 
cc., 0.8 cc., and 09 cc. When a 
of No. 2, or 50 mg. is 


tervals. 
2 are 0.1 
0.6 cc., O 


c 


dosage of 0.5 cc. 
reached, the dose is not increased further. 
This dosage should, however, be repeated at 
weekly intervals for a minimum period of 
two years as a maintenance dose, to prevent 
the recurrence of the hypersensitivity which, 
without maintenance of treatment, is so 
prone to occur. 

During tuberculin treatment, the patient 
should be carefully watched both for local 
reactions at the site of the injection and 
focal reactions in the eye. In the event of a 
local reaction (ervthema, induration) at the 
dose should be 


site of the injection, the 


dropped three levels, and increased only 
when no local reaction is observed, If there 
is a focal reaction—that is, a lighting up of 
the inflammatory process in the eye—the 
dose is dropped to one tenth of the dose 
which produced the focal reaction (the same 
dose of the next weakest dilution), is again 
repeated at this level, and is only increased 


when the focal reaction has subsided. 
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It should be emphasized that there is no 
such thing as an absolute dose of tuberculin 
for any one individual. The essential point 
of desensitization therapy with tuberculin is 
to keep the dose beneath the patient's point 
of reactivity, and to increase the dosage only 
as the point of reactivity recedes. 

D. Brucella The three known 
strains, Br. meletensis, Br. suis, and Br. 


vaccine. 


abortus are certainly all closely related anti- 
genically, all containing varying amounts of 
identical antigens. They are thus so closely 
related antigenically that a single vaccine can 
be used for treatment. 

Various preparations have been suggested, 
the best known being the Brucellin of Hud- 
dleson and oxidized vaccine of Foshay. 

3rucellin is the mixed clear filtrate of 
20-day-old cultures of the known strains. It 
is adminstered intracutaneously with the 
idea of evoking general systemic allergic 
reactions, and it is considered that 3 to 4 
such reactions are necessary to produce any 
therapeutic effect. 

The usual procedure is first to test the pa- 
tient with an intracutaneous dose of 0.1 cc. of 
Brucellin. If he does not show a systemic 
reaction to the dose in four hours, the first 
treatment dose of 0.5 cc. is given. If the 
patient does show a systemic reaction to 
0.1 ce. 
long as the patient reacts. After the reaction 


this is held as the treatment dose as 


dose is determined, this is repeated at three- 
day intervals until the patient has had three 
or more systemic reactions. 

Thereafter, the dose is spaced to 15-day 
intervals and so continued for six months, 
together with any other supportive treatment 
(antibiotics, sulfa compounds, and so forth) 
desired. Advocates of this treatment claim 
about 25 percent of the chronic cases are 
benefited. This would appear to be a high 
figure, and it is somewhat doubtful if the 
low incidence of improvement warrants the 
severe systemic reactions entailed. 

Various other vaccines, bacterial extracts, 
and suspensions have been prepared for the 
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treatment of chronic brucellosis. In the effort 
to produce a vaccine with a maximal reduc 
tion of toxicity and a minimal loss of anti 


genicity, Foshay has prepared an oxidized 


Brucella vaccine. 


Chis vaccine is prepared by growing a 


smooth abortus strain of established anti 


genicity on solid media or a fortifted tryptose 
killed 


with formaldehyde, the turbidity adjusted to 


broth. The organisms are harvested, 
about T-1,000 in the spectrophotometer, and 
the organisms then oxidized by taking them 
up in 30-percent aqueous sodium nitrite, 5 
mi, 
ment together with 5 ml. of 30 percent acetic 
the 


to each 3 ml. of packed bacterial sedi 


acid ; mixture is stored in centrifuge 
tubes, carefully marked for original volume, 
and the organisms are thus oxidized 4 to 5 
Acids and salts 
are then removed by repeated washings and 
the 
finally taken up to the original volume in 


hours at room temperature 


centrifugation and oxidized bacteria 
0.5-percent phenolized saline 

In treatment, four strengths of the vaccine 
and T-500 


Phe patient 


are prepared: T-1, T-5, T-50, 
of T-1. 
is watched carefully for any evidence of sys 


If 


doses are repeated every second day, and in 


Che initial dose ts 0.1 


temic reactions none are observed, the 


creased 0.1 cc. at each injection until a dose 
OS lhe concentration ot 
0.1 
increased 0.1 
0.9 


ot is reached 


the vaccine is then increased to T-5 


s given. This is lkewise 


each dose until a dose of cc. Is 


Phe 
the 


cK at 
reac hed 


to T 


concentration is then increased 


50), initial dose is again 0.1 ce., and 
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it is increased as before until a dose of 0.9 «x 
is again reached. 

If there have been no reactions, the 
r-500 and 0.1 ce 


his is increased in like manner 


con 
centration ts mcreased to 
again given 
is con 


until a dose of O 5 <c. 8S reached 


tinued twice weekly for two months when 
the blo vd should be Xamined for the Opsono 
cytophagic index. 

In the treatment of patients with chroni 


ad 


ministered with the idea of keeping the dos: 


ocular brucellosis, the vaccine is always 


below the patient’s point of reactivity and 
avoiding all local, focal, 
If 


reaction at any level, the dose is immediately 


or systemic reac 


tions there is any systemic or focal 
reduced to one-tenth the amount causing the 
reaction, and again cautiously given as usual 
Che treatment is continued until the opsono 
cytophagic index shows marked phagocytosis 
Chis «ke 


velopment of a high opsonic index is almost 


in at least 9O percent of the cells 


invariably accompanied by a diminution in 


the cutaneous sensitivity 


It is interesting that frequently the pa 


tients volunteer the information of improv: 
ment in their general health and sense ot 
well being while under treatment. It is 


not 


clear whether the local therapeutic effect 
in the eyes is due to the immunity acquired ot 
produced by the vaccine treatment, or is the 
result of tissue desensitization. It is interest 
ing, however, that the ocular symptoms have, 
as a rule, occurred in patients with high 
degree of cutaneous hypersensitivity 

The J H Hospital(5) 


sins pking 


THE OPHTHALMOSCOPIC EVALUATION OF 


OPTIC ATROPHY* 


ALFRED Kant, M.D. 


Watertown, New York 


\ survey of the available literature on the 
diagnosis of optic atropny brings forth the 
familiar triad of symptoms—pallor of the 
disc, reduced visual acuity, and defects in 
the visual field. Although, in many cases, 
these signs permit us to diagnose optic 
atrophy with a considerable amount of as 
surance, there remain a number of cases in 
which they are either not available to us, 
as in the case of children or others unable 
to cooperate, or are wholly untrustworthy, 
as in some cases of retinitis pigmentosa. 

In some of these uncertain cases, in spite 
of all the classical signs and symptoms in- 
cluding the “peculiar waxy atrophy of the 
disc,” subsequent pathologic study has re- 
vealed no evidence of atrophy in the nerve 
even after the use of the myelin-sheath 
stain. 

Most ophthalmologists will admit that the 
present diagnostic criteria for optic atrophy 
are inadequate in many cases, with the re- 
sult that we are frequently forced to play a 
delaying game, not through any lack of 
training or thoroughness on our part, but 
simply because no purely objective method 
exists for the diagnosis of optic atrophy. It 
is the purpose of this paper to present a 
possible method. 

Since testing visual acuity and taking vis- 
ual fields are, in large measure, subjective 
procedures, we can immediately discount 
their value. There remains, then, the oph- 
thalmoscopic appearance of the disc. Walsh 
states that pallor of the discs alone is not 
evidence of optic atrophy. Adler has sum- 
marized the opinions of numerous observers 
in the following statement, “pallor of the 


disc may be due to one or all of the following 


Massachusetts Eye and Ear Infirm- 
Massachusetts. Presented before the 


* From the 
Boston, 


England Ophthalmological Society, Novem- 


ary, 
New 
ber 16, Part of the expenses of this study 
were assumed by the Kresge Fund for Eye Pathol- 
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factors : low hemoglobin content of the blood, 
diminution in the number of capillaries on 
the 
finally, actual loss of the nerve fibers.” 


disc, overgrowth of glial fibers and, 


Of these factors, the number of capillaries 
on the disc facilitate ready and precise oph- 
thalmoscopic evaluation. There are many 
scattered references throughout the literature 
pertaining to a loss of capillarity on the disc 
in optic atrophy but it remained for Kesten 
baum, in 1946, to quantitate these small 
vessels and to point out their possible utility 
in the diagnosis of primary optic atrophy by 
what he calls the Kestenbaum capillary num- 
ber test. To acquaint those not too familiar 
with this test the following portion of his 
book is quoted in its entirety: 


In order to set a numerical value on the degree 
of atrophy, the vessels which pass over the margin 
of the disc may be counted. One starts at the 
twelve o'clock point and counts all the 
crossing the margin, counting separately the 
arteries, the veins and the small vessels. ‘Small 
vessels’ mean the vessels which cannot be recognized 
as arteries or veins. The number of vessels passing 
over the margin in normal eyes is fairly constant. 
Without dilatation of the pupil, usually 9 large 
vessels (4 or 5 veins and 4 or 5 arteries) and 
about 10 small vessels can be seen. 

“Of course there are many exceptions in normal 
Sometimes the arteries and veins branch 
repeatedly on the disk, so that more than 9 large 
pass over the disk’s edge. In with 
irregular or inverse distribution of the 
the number test is also unreliable. In the large 
majority of cases, however, the arrangement of the 
vessels is regular enough to permit the use of this 
test. 

“In primary optic atrophy, the number of arteries 
and veins remain unchanged, but the number of 
small vessels is diminished to 7, 
down to only 3, so that an approximate numerical 
measure of the degree of pallor is possible. This 
test may be of value in the observation of the 
development of the disease.” (See Diagram 1.) 


vessels 


eyes. 


vessels disks 


vessels, 


6 or even less, 


This paper does not claim any originality 
but simply tests the validity of Kestenbaum’s 
conclusions and seeks to extend their useful- 
ness to apply to all cases of optic atrophy 


from whatever cause. 
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An attempt was made to study all cases 
of optic atrophy appearing at the out-patient 
department of the Massachusetts Eye and 
Kar Infirmary, as well as the house cases on 


the wards of the Massachusetts General 


Diagram cant TI the disc 


shows the vessels which 
cannot be 


counted 


nine months. Only 
the 


Hospital fora pe riod of 


those cases affording a clear view of 


disc were utilized 


he small vessels on the disc were counted 


according to the method elaborated by Kes- 


tenbaum. To make the method as simple and 


practical as possible, an ordinary electric 


ophthalmoscope was used. The number of 


vessels counted recorded and then re 


fields 


Was 


fraction and were done under com 


parable conditions. A number of normal 
recorded 
the Ist 
the 65 patients ex 
and 45 


affording a total of 


eyes were similarly udied and 


rhe patients varied in age from 
to the 6th decade, Of 
amined, 20 were normal showed 
atrophy of some type, 
125 eyes of which 49 were normal and 76 


atrophi 


Etiologic study atrophic cases 


showed: 


atrophy, cau 


Primary 
Neurosyphilis 

Nast pl aryngeal carcin 
Acromegaly 
Glioma of 


ma 


iasm 
Rolandic meningioma 
Suprasellar cyst 
Orbital tumor (met 
Retrobulbar neuritis 
Multiple sclerosis 
Toxic amblvopia 
Opti 


neuritis 


systemi 


Columns for visual acuity ranging from 
nil laid } 


and the 
number of small vessels counted in each case 


vision to 20/15 were out 


recorded under the visual 
The tabulated 


averaged giving a mean number of small ves 


Was appropriate 


acuity found. results wert 
sels under each visual acuity. 

Similarly, columns representing the num 
ber of small vessels from O to 14 were laid 
The visual fields 
means of a polar planimeter for preserved 


out. were analyzed by 
area of field expressed in square centimeters 
Che results thus found were tabulated under 
column of the number ot 
The totals were 


the appropriate 


then 


each Case, 


vessels in 


averaged for each column. For this study, 


based upon a number of determinations, an 
approximately full field constituted between 
19 to 22 square centimeters. 


It was assumed that the number of small 


retlected the overall func 
Practi 


vessels on the dis 


tional integrity of the optic nerve. 


cally, in order to evaluate the nerve, we 
usually consider two things: namely, the 
central vision, as shown by the visual acuity, 
the 


and the peripheral vision, as shown by 


area of preserved field. 
that the 
dise ex 


If our assumption is correct 


number of small vessels on the 


functional integrity 


presses the degree of 


of the nerve or, conversely, indicates the de 
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gree of total atrophy present—then the 
larger the visual field the greater should be 
the number of small vessels. 

Similarly, the higher the visual acuity the 
greater should be the number of small ves- 
sels, provided decreases in visual acuity were 
part of an overall atrophy and not due to a 
selective atrophy involving the papillomac 
ular bundle which could cause a drastic re 
duction in central vision without causing a 
commensurate loss in peripheral field. 

Graph 1 shows the correlation between the 
number of small vessels and the area of 
preserved field expressed in square centi 
meters. The black dots represent the actual 
values found in the individual cases and the 
solid black line represents the mean value of 


area of field. 


It can readily be seen that a 
surprisingly direct relationship exists be 
tween these two factors 

Graph 2 shows the mean value of the 
number of small vessels counted plotted as 
a curve against visual acuity. The black dots 
represent actual values as found and the 
solid black line indicates the mean value of 
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14 
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22 
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Graph 1 (Kant) 
visual field to the number of small vessels. The ab- 


ScIssa shows thet numbe r 


small Vessels 


12 14 


Correlation of the size of the 


of small vessels; the 


ordinate, the preserved area. A full field is 19 to 


sq. cm 
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4 wo tl 
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5 


“4 
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orrelation of the visual acuity to the number of 
ordinate, the number of 


he visual acuity; 


the 


uity listings indicate 


the 


number of cases havi 


small vessels 
small vessels 
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und (below) 1/1,000 r aged 16 years tor ( ve 
white. The itient. aman 1/330 w te rel w) 
ed 35 years, showed 13 1/1,000 | 10/1, 
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21 5 sq. cm area 19.5 sq. cm f 20 10+ 3 Phe nur 
f small eccele wac five 
Field are 
[ ne 
ae 
\ 
a 
\ 
Chart 4. The patient was a woman, 
ged 30 years, who had 20/20—3 
vision im the left eve, which showed 
| The right eve was blind 
three esnall vessels 
dd studies for 3/330 white 
elds for 1/1,000 nd 
Area of field L.E., 7.2 
they illustrat 


AMERICAN JOURNAL OF OPHTHALMOLOGY VOLUME XXXII PLATE 11 


ai PHYSIOL PALLOR 
1A ASM RGICAL) 
(KA K FF IGA ve IPRE THE DEGREE F PALLOR 


AMERICAN JOURNAL OF OPHTHALMOLOGY VOLUME XXXII PLATE 12 


MENING A Ff AN AREA F EYE A 
THE MA t NM A HOW TRATE Pt APF AT N 
NUMBER TE 


EVALUATION OF OPTIC ATROPHY 


Chart 5. These field studies are tor a 
woman, aged 40 years, for (above) 
3/330 white and (below) 1/1,000 and 
10/1,000 white. Vision in each eye was 
20/30+-. The left eve sl d six small 

he visual field 
ght eve showe 1 
visual field 


Chart & 
of this man, ag 
id 20/20 vision, 

, for number of small vessels 

5/330 white and was eight. (Above) Field 
(below) 10/1,000 white for 3/330 white. (Below) 
Visual acuity in this eye *j for 1/1,000, 3/1,000, 
was counting fingers at um 1,000 white. The 
two feet; six small ves- 10rT right eye of this 
sels were counted. Area of t sl d 14 small 


f field 


5.8 sq. cm 


nut ibe rs 
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these findings. The numbers under the acuity 
listings represent the number of cases ob- 
served under that acuity 

It can be seen that there is a surprising 
correlation between the number of small 
vessels and the visual acuity, especially be 
tween the range of 20/200 and 20/15, where 
function exists. Between 


an almost linear 


Field 
cns.* 


Vessels 


13> 


i 


Wil LEAMA 4 
3 (Kant). Corr 


20/200 and nil vision th is less reg 


ular. 
xplanations 


There are several possible 


segment ot th 


tor this curve 


l. There is the subjective element of error 
in counting which, however, does not seem 
too important in view of the fact that the 
remaining portion of the curve is based on 

determinations of the same observer. 
2. Only relatively few determinations in 


this range of the curve were available and 


it is possible that, if a greater number of 
had 


have conformed more closely to the general 


been studied, this section might 


cases 


curve, 
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3. If the fibers subserving central vision 
were damaged to a greater extent than the 
peripheral ones, the visual acuity would then 
be expected to be low, with prese rvation of 
a relatively large field. Since the number of 
small vessels expresses the degree of overall 
atrophy, there would be present a relatively 
greater number of vessels than would be ex 
pected for that acuity. In effect, this ts 
exactly what happened in these cases in this 
portion of the curve as is shown in Graph 3 

Graph 3, in addition, shows that there is 
no reliable relationship between the visual 
acuity and the amount of field preserved ex 
cept when the atrophy is general and overall 

In those cases, and there were quite a few, 
in which the number of small vessels found 


was at variance with the amount of visual 


acuity, which was either inordinately high o1 


low for reasons alt mentioned, the area 


of preserved field closely approximated the 
amount expected, the data in Graphs | and 
2 being used for mean values. These points 


can be illustrated by reporting a few cases 


CASE REPORTS 


Case 5. A man, aged 68 years, had chroni 


simple glaucoma of both eyes, with marked 


cupping and atrophy in the left « ind 


slight in the right eve 
g 


sq 
expected 5.8 sq.et sq.cn 


Here 


agreement 


the right eve shows an excellent 
between the actual and expected 


held 


inordinate decrease 


values both as to acuity and area of 
The 
in acuity compared to the number of 
the 


left eve shows an 


vessels on disc. In this instance, ap 
parently, the papillomacular fibers had been 
severely damaged with resultant poor acuity 
The remaining overall, functional integrity 


of the nerve is shown, however, by the 


18 
; 
: 
g 
7 
: 10 
| | 
/ 
2 
extent t visual heh ber ts ill vessels 
Phe abscissa represents 1 tity. The solid O.D os 
line of the ordinat e area of field; the 
lotted Visual acuit 
\ sual field 
small 
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preservation of exactly that amount of field 
expected for a nerve with this capillary in- 
dex. In this case both the ophthalmoscopic 
the and the markedly 


reduced visual acuity would have suggested 


appearance of disc 
a greater degree of total atrophy. 
17 


chronic simple glaucoma of both eyes, more 


Case \ woman, aged 60 years, had 


advanced in the left eve 


OD 


20/100 
t 
perception 


1.0 
20 


18.0 sa.ct 


| 
13.4 


sq.cm 


actual 
xpecte d 


ble re 


right eve 


sqg.cm 
sq.cm 
iain there is a good correlation in 


the as regards acuity and fairly 


good as regards field. However, in the left 


eve there is considerable disparity between 
the actual and expected acuities. In this case, 
apparently, the macular fibers were relatively 
The fields both 


estimated closely 


spared. visual actual and 


agree Very 
I'rom these findings one is led to the con 
clusion that the number of small vessels on 
the dise quantitatively measures the degree 
of functional integrity of the optic nerve or, 
used as an indicator 


in other words, can be 


| the degree of overall atrophy present. 


may be of interest to consider the find 
in an unquestioned case of retinitis 
pigmentosa which had all the classical signs 
and symptoms including the peculiar waxy 
pallor of the dise characteristic of the 
disease. 
Case 1 
diagnosed case of retinitis pigmentosa. 


13 


A woman, aged 26 years, had a 


Ual act 
ictual 20/200 
expected 20/15 


1 


Sual field 
actual 4° fixation 
sq.cm. ) 


expected 21+ sq.cm. 


OPTIC ATROPHY 


CONCLUSION 

Either the capillary index is no measure 
of optic atrophy in this case, or there is no 
optic atrophy present. 

In this connection it is interesting to note 
that Verhoeff, in 1931, reported a case of 
retinitis pigmentosa that had been blind for 
20 years in which the ganglion cells were 
well preserved and abundant and even the 
myelin-sheath stain failed to show any evi 
dence of atrophy in the nerve. By citing this 
case, it is not meant to imply that atrophy 
does not occur sometimes in this condition 
However, the striking disparity in this one 
case between the obvious waxy pallor and 
the capillary index of the dise was of suffi 
Warrant mention 


cient interest to 


OMMENT 
The number of small vessels is not difh 
cult to 
vessels are quite minute, 


count. However, as some of these 
a little practice 
will improve one’s recognition of them and 
increase the accuracy and reproducibility of 
the count. Separate observers, on the first 


trial, have agreed to within 1 to 2 


vessels 
on the same eye. 

Care must be exercised to count only those 
vessels which cannot be recognized as being 
either arterial or venous. A darkened room 
is to be preferred. When the accommodation 
is active, cycloplegia facilitates the counting 
«considerably. 


A clean, 


with good illumination is essential. In my 


well-focused ophthalmoscope 
experience, red-free light was not superior 
to ordinary light in the final count although 
it did make the small vessels more striking 
in appearance. 

Noteworthy in this series were two cases 
of marked physiologic pallor of the disc 
which had been previously diagnosed as 
atrophy by several members of the staff. 
These cases, subjected to the capillary num- 
ber test, fell well within the range of normal, 
which impression was subsequently con- 
firmed by refraction and quantitative peri- 
metric studies on the Goldmann perimeter. 
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One case of partial vascular occlusion failed 
to show an appropriate correspondence be 
tween the number of small vessels and acuity 
and fields. As far as could be determined, it 
did not have any anomalous vascularization 
of the disc. 

Although 


study is admittedly st 


cases in 


this 
from 


the numbe 


the results 


the Kestenbaum capiliary number test in 
optic atrophy are sufficiently suggestive to 


study and consideration. 


warrant further 
The capillary test can serve as an interesting 


adjunct and check on the more usual diag 


nostic t ; ] hese are available. In 


those ca isual acuity and field 


for whatever reason, 
afford the 


studies are 


the capillary may 


only clue t 
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SUMMARY 
19 normal and 
The 


Was 


In this study, 125 eyes 


76 atrophic—were examined. number 


of small vessels on the disc counted 


according to the Kestenbaum capillary num- 
ber test. The visual acuity and area of field 


were determined in each case. These find 


ings were correlated with the number of 


small vessels and expressed in graph form 


CONCLUSION 


The capillary number test as elaborated 


by Kestenbaum is a valuable adjunct in the 


diagnosis of optic atrophy from whatever 


cause and would seem to be a reliable meas 
ure of the degree of atrophy present. 
129 Clinton Street 


» Dr. Okamura of 
assachusetts 


for the fundus photograpl 
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INTRODUCTION 


The significance of certain tumors of the 
ciliary body has been a controversial subject 
1891, first re- 
of the 


since Treacher Collins,’ in 


ported a case of primary tumor 


ciliary body in a woman, aged 63 years. Fol- 
lowing Collins’s report, Alt®* and Fuchs* 
wrote rather extensively on the subject. Both 
of these authors endeavored to classify the 
various growths and discussed their etiology. 
Fuchs,‘ in 1908, reported eight cases and 
classified the tumors according to the micro- 
scopic morphology. 

The description of some of these tumors 
led Collins® to postulate the glandular nature 
of the ciliary epithelium, a point which is still 
adhered to by observers (Leber,*® 


some 


Rados,’ Seidel,® Carrére,® and others). 


GENERAL DISCUSSION 


Most writers have agreed on the main 
factors influencing the classification of these 


The 


main factors generally considered are: (1) 


primary tumors of the ciliary body. 


Cell morphology, (2) age of the patient, (3) 
extent of growth, and (4) significant past 
history. 

Fuchs* laid the greatest stress on the first 
factor in his classification ; however, he was 
influenced by the second and fourth factors 
also. The extent of growth was of com 
paratively little importance in his classifica- 
tion. 

Nordmann" gave less attention to the past 
history and gave a greater significance to the 
extent of growth. 

For the purpose of this discussion Nord 


mann’s classification is acceptable and will be 


used: 


*From the 
Presbyterian Hospital 
Academy of Medicine 
1948. 


Institute of Ophthalmology of the 
Presented at the New York 


(Eye Section) March 15, 


3ENIGN TUMORS 
A—lyperplasia 


B—Benign epithelioma (adenoma ) 


II. MALIGNANT TUMORS 
A—Embryonic type (dictyoma ) 
B—Adult type 


Collins’ described his first case as an 
adenoma and numerous subsequent reports 
of different authors have used the same term 
for the small tumors originating from the 
ciliary epithelium. Fuchs* in his thorough 


treatise on the subject coined the term 


“dictyoma” (net-tumor) to describe those 
tumors of the ciliary body whose cells are 
embryonic in type. 

Those tumors which show evidence that 
the cells are embryonic in type may even 
form what appears to be an embryonic 
retina. Often these are indistinguishable 
from retinoblastoma (neuro-epithelioma ). 

For the most part these tumors have been 
found only in children; whereas, the more 
differentiated cells are seen in adults around 
the age of 50 years. The large majority of 
the latter type have no clinical signs or 
symptoms referable to the presence of an 
intraocular new growth. These tumors have 
been found in globes enucleated for various 
reasons and have had no demonstrable in- 
fluence on the condition of the ocular illness. 

A comparatively large percentage of the 
patients who reveal these small epithelial 
tumors of the ciliary body have a past his- 
tory of ocular inflammation so that this point 
etio- 
logic factor (Fuchs,’ Alt,’ Duke-Elder,™ 


and others). However, the percentage inci- 


has been seriously considered as an 


dence of inflammation is not sufficiently high 
in these cases to render it significant statisti- 
cally. 

Following Nordmann’s classification will 


facilitate the discussion of the various pri- 


mary epithelial tumors of the ciliary body. 
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1 BENIGN TUMORS 


\. HYPERPLASIA 
The simple hyperplasia of the ciliary epi 


form cell n 


small neoplasm There may be a pigmented 


thelium may asses resembling a 


or nonpigmented epithelial mass originating 


from the ciliary epithelium. Such growths 


usually extend toward the interior of the 


globe and they do not penetrate into the 


ciliary processes or ciliary body proper. The 


arrangement of the cells is usually quite 


ty pical 


. irregular without evidence of 


any 


Fig. 1 (Wadsw ). Mi power! 
(\ ke perplas 
B 
s organization of the elements The cells are 


large with oval nuclei and seem to be simply 


piled on one another in the form of sheets 


with occasional folds or scallops 
ves with such lesions have a long history 
either as a long-standing 


of “eve trauma,” 


recurrent iritis or inflammation following 
epithelium are 


The 


so general 


injury. Such changes in the 


frequently seen also in senile eyes 


hyperplasia in some cases may be 
as to push the iris forward and embarrass 
Gen 


an already narrowed filtration angle 


erally, the senile hyperplasia is a prolifera 
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tion of the nonpigmented epithelium but the 
pigment epithelium may participate in the 
process as well. 

For the most part this hyperplasia involves 
the region of the ciliary processes but fre 


quently long strands and fingerlike forma 


tions may extend from the pars plana 
(Salzmann). 
Case 1 

History. A 40-year-old man was struck in the 
eve during child 1. Following the 1 the eve 
gradually became blind. On occasions the eve be 
came injected with moderate dis fort. Symptoms 
iheatior t Case 1 at regi 

cl epithelium extending axialward 
were not sufficient severe to consult an ophthal 
mologist ntil three weeks prior t i Iss \ 

e time ¢c was first sec tne eve Vas paint i 
exhibited rked Ciliat 1 rie 
steamy, a 1 the tensor urke ele ted. Clear 
of the rnea revealed a cataractous lens witl ri 
b The eve Was ed witl A linical d 
osis hs te al i, secondary to detachment 
of the ti nd « ta ct 

Vaer f The glohe vas size The 
nterior « ber was very shallow and there wa 
piete let himent « the reti 

Vier p There is eck f the cornea wit! 
a loss of epithelium. A wide peripheral anterior 
synechia is present completely occluding the filtra 
tior nale well-formed glass membrane 


Descemet’s extends from the sterior 


| 
4 
~ . 
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surface of the cornea onto the anterior surface of 


the iris. The iris substance shows perivascular 


round-cell infiltration 


clusion and seclusion of the 


ind some plasma cells. Oc- 
pupil is present and 
a large fibrous plaque exists on the anterior surface 
of the cataractous lens. The lens contains calcium 

rhe muscle of the body 
hyaline degeneration, and the ciliary processes have 
lost, somewhat, there delicate structure and contain 
a hyalin material. Round-cell infiltration is promi 
nent around the larger The epithelium of 
is thickened and reduplicated in 


ciliary shows some 


vessels 
the ciliary body 
Numerous vacuoles resembling fat deposits 
are seen in the nonpigmented layer 

In the region of the pars plana (fig. 1) there is 
iking up of the pigment epithelium with some 


plac es 


t bre: 
proliteration. Extending axially from this area is a 
proliferation of the nonpigmented epithelium. These 
cells extend centrally and are arranged in sheets 
ind irregular scallops. The central portion of the 
fibrous core but 


In some areas of the proliferation there is 


mass resembles a contains no 
vessels 
marked vacuolation with a pink homogeneous ma- 
No necrosis or active inflammatory 


found in the 


terial beneath 
tumor 
Enmeshed amongst the zonules are small spheres 


arranged in various forms 


response can be 


of large epithelial cells 
hese masses have no visible connection with the 
uly, 
similar processes described 

The cells comprising the mass are large, typical 
val nuclei and moderately 
immature cells 


ciliary but are probably cross sections of 


above 


epithelial cells with small « 
clear cytoplasn No 


are seen 


good example of hyperplasia of the 


BENIGN EPITHELIOMA 


Chis tumor may be described as a well 
circumscribed cell mass composed of non 
pigmented cells encapsulated by a single 
layer of pigmented cells. These tumors are 
found by chance in the globes enucleated for 
various reasons but the high percentage is 
found among those eyes excised for glau- 
Nearly all of 


growths are seen in patients over 50 or 60 


coma and neoplasms these 


vears of age. They are rarely over one milli 


meter in diameter and have apparently 
caused no symptoms because of their pres 
ence 

The tumor proper is composed of large 
oval epithelial-like cells with oval nuclei. The 
outer layer is arranged perpendicularly to the 
surface and the nucleus is near the base of 


the cells. This arrangement gives a sort of 
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palisade along the outer portion of the tumor. 
The central portion is composed of cellular 
strands of 1 to 2 layers thick arranged per- 
pendicularly to their long axis. Occasionally 
one sees an arrangement resembling rosettes. 
In such a case the polarity of the cells is 
sull 
circumference. The central portion is usually 


present with the nuclei in the outer 
empty or may contain ‘a pink-staining ma- 
terial. The central region of the tumor may 
show atrophic cells and vacuolization but no 
necrosis. No vessels or connective tissue are 
seen in these small tumors. 

No true capsule is formed, but the outer 
surface is lined with pigment epithelium and 
not infrequently these cells become atrophic 
and lose their pigment—even disappear in 
places. On the inner surface of the ciliary 
body there is always a break in the pigment 
epithelium and this is the origin of the tumor. 
This could be called the hilum. 


Case 2 
History 
basal-cell carcinoma of the lid had been given a 
large but unknown quantity of X ray 
during the month prior to admission. The eye became 
injected and painful and an enucleation was done at 


\ 67-year-old married woman with a 


and radium 


the time of extensive resection of the lids 
Vacroscopic. The globe is of normal size and 
grossly shows no abnormalities 
Vicroscopic. There 1s a complete loss of the 
corneal epithelium 
except peripherally where there is marked invasion 


Bowman's membrane is intact 


of new vessels and connective tissue completely re 
placing the membrane. There is also an invasion of 
vessels into the peripherally. Descemet’s 
membrane and the endothelial layer appear normal 
The iris hyalinization of the 
sphincter muscle and generalized atrophy of the 
stroma with a cellular condensation on the anterior 
surface, These cells appear to be a proliferation of 


stroma 


shows some 


the endothelial cells 

There is proliferation of the nonpigmented epi- 
thelial cells which fill up the recesses of the pro 
cesses of the ciliary body (fig. 2-a). Embedded in 
the ciliary processes 1S a circumscribed collection 
of epithelial cells arranged in irregular scallops 
along the outer margin. The central area (fig. 2-b) 
is made up of irregular strands and numerous 
spaces of pink-staining material. No necrosis is seen 
The capsule but is sur 
rounded by a layer of pigment epithelium. Numer 


\ well-marked 


tumor contams no true 


ous areas of atrophy can be seen 
hilum is demonstrated 


The lens shows proliferation of the anterior 
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Fig. 2-a (Wadsworth). Benign epithelioma in 
reg f ciliary body demonstrating the prolifera 
of the nonpigmented epithelium, The tumor 
“ e typical scalloped arrangement of | the 
epithelial cells (B). (A) points to the hilum 
caq ir epithelium with some vacuolization and 
liquefaction of the anterior cortical region. Deep 
/ the rtical reg re islands of embedded sub- 
| 1 ir epithelial ce In the posterior subcapsu 
r reg there is also lique , all of which is 
typic cataractous changes secondary to radia- 
tion (Reese™). 
There is irked t he i vilre 


Fig. 2-b (Wadswort H power view of area 

licated by square Figure 2-a, showing the 

lum, scalloped arrangement of epithelial cells and 
the | ! ] ective-tissue stroma 
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and these areas contain fine granules of calcium 
This is a good example of a benign epithelioma of 
the ciliary body 


II. 


A, EMBRYONK 


MALIGNANT TUMORS 


rYPE OR DICTYOMA 


This has been called primary carcinoma by 


Lagrange.'’® It is seen in children between 


the ages of 1 and 8 years but there are two 
cases 


in the literature, one aged 10 years 


(Bock"*) and one aged 28 years (Souda 


koff'’), with ciliary body tumors which meet 


Fig. 3-a 


(Wadsworth) 
the A. B 


PI 


Reese collection, showing 


tomicrograph of 


section trom 


the malignant nature of the embryonic-type tumor 
of ciliary body. The tumor has eroded the sclera 
at the limbus and has extended outside the globe 
(A). This case was rey rted by Béck.™ 

all the criteria for their classification as an 


embryonic type of tumor. 

In these tumors there is a questionable 
inflammatory background. Most observers do 
not consider inflammation statistically im 
portant in these cases. 

The structure ( fig. 3-a) consists of cell 


membranes of cylindric epithelial cells with 
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nuclei arranged in two or more rows with 
their axis vertically. There may be solid 
masses of cells like those seen in retinoblas- 
toma and there may be rosettes (fig. 3-b). 
Invasive nature is a prominent feature and 
the iris, cornea, and sclera are often affected. 
rhe 
membrane not unlike the internal limiting 


free surface may possess a limiting 


membrane of the retina. Tubes, bands, and 
cavities are common to all tumors of this 


type. 


high-power view taken 


t the area indicated by square in Figure 3-a, show 


g the cell formation. Rosettes (A) and cords (B) 
Case 3 
The slide was graciously loaned to me by Dr 


\. B. Reese. A 16-year-old girl, who had been blind 
for about eight months, 
staphyloma at the 


stony ira 


showed clinically a 
The globe was 
Vision was light perception. This case 


was described by Bock.” 


limbus nasally 


BR. ADULT TYPE OF MALIGNANT TUMOR 


This is seen in patients between the ages 


of 19 and 73 years, but the great majority of 
these patients are seen between the ages of 
50 and 65. Of the cases reported in the litera 


ture some stress was laid on those cases 
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which gave a history of inflammation or in- 
jury. Fuchs‘ reported a case of old septic 
endophthalmitis with bone formation which 
demonstrated an epithelioma of the ciliary 
body that infiltrated into and even destroyed 
the bone. The majority of the cases have a 
history of gradual decrease of vision with 
occasional episodes of pain. Clinically, 
lenticular opacities associated with appear- 
ance of a mass in the region of the angle are 
the most common signs. Less than half of 


the cases reported showed elevation of 


tension. 


Case 4 


Dr. J. H. Dunnington was kind enough to permit 
me to include this case in my series 

History. The patient, a 63-year-old man, gave a 
history of failing vision of the left eye for 3 to 4 
years. There was no history of injury or inflamma 
tion; no history of pain or tenderness in either eye 

Examination. Vision was: L.E., 20/70; R.E., 
20/20. Tension was normal in both eyes. The cornea 
of the left eye was clear with normal luster. The 
anterior chamber was of normal depth except in 
the region between the 12:30- and 3-o’clock posi- 
tions where the iris was pushed forward. At about 
the 2-o’clock position the iris was cystic and there 
was a small pigmented area, 1.5 by 2 mm., in the 
peripheral region of the iris near the angle. Upon 
dilatation of the pupil, the lens showed cataractous 
changes which were dense in the upper nasal region 
The lens was displaced backward 

Gonioscopically (fig. 4), the iris was pushed for- 
ward obliterating the angle in the region of the 
12- and 3-o’clock positions. On the anterior surface 


‘of the iris was a heavily pigmented area beginning 


in about the middle of the iris and extending toward 
the angle. The pupillary region appeared atrophic in 
the upper nasal sector. Behind the iris a round 
heavily pigmented mass was pushing the iris for- 
ward and at the same time was displacing the lens 
backward where the tumor was in contact with the 
lens and the cataractous changes were most dense. 

Because of the clinical appearance of the tumor, 
a diagnosis of malignant melanoma of the ciliary 
body and iris was made and the left eye was 
removed. 

Macroscopic. On section of the globe an oval- 
shaped tumor of the ciliary body and base of the 
iris was seen. The tumor was covered with heavy 
pigment and was in contact with the lens pushing it 
backward. The mass measured about 3 by 3 mm. 

Microscopic (fig. 4-a). A section of the cornea 
has been removed for keratoplasty. The remainder 
of the cornea is normal except for a region near 
the limbus which is the area of the tumor. 

In the upper temporal aspect of the ciliary body 
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wever, wher 


legeneratiot 


aire filled with a 


Butler and others'’ also described a tumor 
not unlike the above case which also showed 
extension onto the ; rior surface ot the 


iris. This was seen te as a tongue 


shaped area of pigmentation on the anterior 


surface extending toward the pupillary area 
lhe case reported by Keyes and Moore’ 
showed a replacement of the iris in the region 
of the tumor and the lens capsule was 
ruptured and tumor tissue had infiltrated into 


the cortex of the lens 
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Fig. 4 ( Wadswort Phe gonioscopic picture shown by Case 4. The tumor is 
pushing the iris forward and is mm contact with the lens posteriorly. The dark area 
on the anter r suri t the iris is the extensor the tur 
there is an oval-shaped tumor mass measuring 3.5 reas the cells are flattened and lose their distinct 
l 4 mi The me plast ppears t have arisen cell outline 
trot the base t the cilias t ly and pushe 1 the Where the tumor (fiz 4-b) involves the base of 
lat pr esses | KWar The tur ris tairivy well the iris the cells become eavily pigmented, Other 
rcumscr ved except 1 rthel the iris where wise pigment is sparse H the growt 
it has destroved this tissue 1 infiltrated into the has engulfed the ciliary processes the collections of 
rneal lamellae meshwork t the ris, al 1 cili T piement remaimn 
dy proper. Sheets of cells are see the anterior \t the angle (fig. 4-« the iris is completel 
surtace I the if Phese re rge epithelial re] ced Vv tumor nd these cells f the angie as 
ike ells rranged in a sheet well as the 1 eshwork The ljacent tissue shows 
The cells of the tumor proper are tor the most local infiltration but the cells are well tterentiated 
pra I ne cls al ure ilk ( \ Is 
ects rds nd t Is that rese e tubules, There tive ot a relativel slow-growing tumor 
re many reas wil show tr pl and cyst Very few new vessels are seet n the tumor nd 
ecrosis. The many spaces true connective-tissue stror is lacking 
MEME pink-staining material. In these The infiltrative characteristic, as well as the 
lestruction of the iris, suggests that this tumor has 
mahgnant potentialities ertainly t s locally 
\ twine 
\ 
e > 
» 
> 
=_ 
acs 
. ‘ 
Fig. 4-a (Wadsworth). A low-power phot 
micrograph, showing the tumor in the region of the 
ciliary body 
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ower view of a section of the tumor taken from 
» square in Figure 4-a. It shows infiltration of tumor into 
are arranged in cords and bands with very little connec- 

lls at the base of the iris contain pigment 


One of our patients (Case 5)* was benign tumors have been recorded as an 
younger than usual, being in his 20th year. individual case. For the most part, the 
Clinical signs of cataract were the first 
symptoms noted two years previously and 
showed persistent progress. Next, the iris 
became atrophic and pushed forward into the 
anterior chamber. At this time dilatation of 
the pupil revealed the tumor to be in the 


region of the ciliary body. The tumor ( fig. 


5) in this case eroded the capsule of the 


lens by its axial growth. This direction of 
growth is responsible for the early symptoms 
before more destruction of the iris and 
ciliary body could take place. The histology 
is identical with the previously discussed 
case, 


USSION 


A true picture of the reported cases is a Fig. 4-c (Wadsworth). Section at a different 
dithcult problem because so few of the level, showing the infiltration of the iris and the 
implant of tumor on the iris (A) as was seen 

* See page 1497 for description clinically in Figure 4. 
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( Wadswi rth) 
roaching on lens 


At the 


This shows the 
with 


Case 5 
subsequent 
capsule of the 


smaller tumors were described in passing 
while the eye was being reported for some 


ited condition. 


unrel 
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Fifty-eight cases of epithelial tumors have 
been reported in the literature’* 
and of these a high percentage have scanty 
descriptions with insufficient information to 
classify them accurately. However, Figure 6 
is a simple table which gives some compara 
tive data of the three types of tumors. As can 
be seen, the benign epithelioma (adenoma) 
was found in older patients but none was 
seen clinically. The apparently high per 
centage of inflammation is interesting but not 
significant since 41 percent of 1,938 con 
secutive eyes enucleated at the Institute of 
Ophthalmology, New York, either showed 
pathologic evidence, or gave a definite his 
tory, of inflammation. These large adult epi 
theliomas showed a very low incidence of 
inflammation. The statistics on the embry 
onic type is of no significance since more 
than half of the cases gave no history at all 

Levy-Wolfe** 


tumors into three classes according to the 


subdivided these small 


location in the ciliary body (fig. 7): 


TYPE & NUMBER 


AV. AGE | AV SIZE | 


PREVIOUS 
INFLAMMATION 


CASES FROM LITERATURE 


BENIGN 32 58 
MALIGNANT 


(adult ) 


10 


MALIGNANT 
(embryonic ) 


16 


YES - 66% 


1LOmm NO - 12 


?-22% 


YES - 16% 
NO -84 


3.8 mm 


NO - 43% 


? - 57° 


to full globe 


THE AUTHOR'S CASES 


BENIGN EPITHELIOMA 10 6! 


MALIGNANT EPITHELIOMA 9 
( adult ) 


56 


Fig 


6 (Wadsworth) 


in the literature 


Comparative data of tl 


YES - 20% 
NO - 80" 


NO - 43% 


0.48 mm 


2.8mm 


f epithelial tumors reported 


rte 
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1. The pedunculated type on 
the ciliary 


body 


surface of the 


11. Countersunk in the sub 


stance of the process. 
embedded in the 


Completely 


pre CeSS. 


7 (Wadsworth). A diagrammatic repre- 


sentation of the three classes of ciliary-body tumors 


as described by Levy-Wolfe 


Such a classification is an unnatural one 
and is of no real importance. By study of 
serial sections a single tumor may fit into 
more than one classification depending on 
the level at which the tumor was sectioned 
The first section of our Case 6* (fig. 8-a) 


shows a small tumor in the substance of th: 


ciliary body which would place the growth 


This shows the 


8-a (Wadsworth). Case 6 
and 


mor in the substance of the ciliary body 
classified, according to Levy-Wolfe, as Class 3 
re 1497 for description 


int 


* See Pp 


BODY 


Fig. 8-b (Wadsworth). The same tumor as shown 
in Figure 8-a but at a different level and classified, 


according to Levy-Wolfe, as Class 1 


in Class III. Another section (fig. 8-b) of 
the same tumor shows an entirely different 
location and this time the tumor would be 
placed in Class I. 

These 


continue to grow and extend beyond the con- 


so-called benign adenomas may 
fines of the pigment epithelium and into the 
substance of the ciliary body proper (fig. 


9). As the cells extend into the stroma of the 


Fig. 9 A small epithelial tumor 
with cells extending the confines of the 
pigment capsule indicating early malignancy with 


(Wadsworth) 


outside 


local extension 
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cihary body, they become larger and more Preceded by the invagination of the non 
nearly spherical in shape, and they often pigmented cells, there is an invagination of 
form small acini, This growth certainly indi- the pigmented cells forming a_ potential 
cates local malignancy. cavity into which the nonpigmented cells can 


The formation of these tumors has aroused — grow. If the nonpigmented cells do not keep 


Fig. 10 (Wadsworth). (A) A diagrammatic picture of a normal ciliary body. (B) The beginning 
t a small epithelial r, showing the invagination of the pigment epithelium with a prolifera 
tion of the nonpigmented epithelium. (C) A further development of the tumor in (B), showing the palisade 
rrangemet f the epithelial cells along the pigmented portion. (D) The progress of the tumor is show: 
y the rupture of the pigmented layer and the infiltration of the cells into the substance of the ciliary body 
I 


suthcient interest to cause some writers to pace with the pigme nted cells, a cyst may 


speculate on the manner in which they d be formed 
velop. It is generally agreed that prolifera From the above process there is a hilum 
tion of the nonpigmented epithelium is the | formed and a pedunculated tumor in reverse 


most active process ; however, the pigmented _ is the result. 
epithelium must play a part. All cases of the In conclusion I believe it is obvious that 


so-called benign epitheliomas or adenomas these small so-called benign epitheliomas 


] 


letely, surrounded may grow and show malignant characteristics 


are partially, if not complet 


by the pigmented epithelium. There is always as manifested by the destruction of tissue 


1 small break in the pigment epithelium — and infiltration, Extension outside the globe 
through which the nonpigmented cells grow . the adult tumors has not been seen be 


(fig. 10-a, b, ec, d) cause alarming symptoms arise early in the 


/ —— 
Za 


EPITHELIAL 


disease and the eyes are usually removed. 
The embryonic type is far more malignant 


and has the characteristics of a_ retino 


blastoma. 


REPORT OF CASES 


In the pathology department of the Insti 


tute of Ophthalmology there are 20 cases of 


primary epithelial tumors of the ciliary body 


Dr. W. T. Boland 


‘ mal } | 
iit a 


worn 


rs. His refraction has 


rvais years ago 


rward by 


the base 


sterior 


epithelial 
or oval, 
arranged 
some are: 
hanges cl : indistinct 
with sor tic ce generation No 
vessels are seen and 


The 


by, pigment epi 


Very tew 


nilammation greater 


peen de scribed 


TUMORS OF 


CILIARY BODY 


thelial cells, but none of the tumor contains pig 
ment and there is very little sup 
The remainder of tie <« 


except tor some 


orting tissue seen 


liary body is normal 


edema in tl glo the tumor 


he retina and choroid and there is no 
evidence of inflammat 
Histologically 


small 


ntical with those 


“benign” this has grown 


large enough to nically and has 


injured the lens 


Case O 


hows 
comea, 
embedded 


ely surrounded 
inother level the 
the ciliary body 
perpendicular t 


tumor 1s made 


Between these ban 


rhis is an epithe 101 


nflammat 
enucleated 


Wicros blique wound thre 
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ine 
ng. The patient was a 50-year-old man who had ' 
: a marked exophthalmos and optic atrophy 
Case J Microscopi The corneal epitheliu 
Graciously loaned to me by EEE keratinization. The remainder of thy 
Histor A 20-veat ww eee interior chamber, and iris are normal 
lasses for the past 12 yeas «in the ciliary processes is a well-circumscribed 
the lens f the lett eve s wed some cataractous One section shows the tur r col pl 
nees but re eat eT € ] ssed al rl test by the liar process where at 
for vision but, atte er year, the visior i small tumor is on the surface of 
the left eve was 20/100 t provable The basal cells of the tumor are 
The lens was n ed ataractous wit the the surface and the center of the iz 
greatest opacificat the nasal half. The iris up of strands ells arranged perpendttrar 
was pushed anterior t the posterior surface ng axis of the strand. Usually these strands are 
pu 
f the corne n the nasal side by a growth two cells thick. yy |; i; pink 
the region the ciliary body, The iris in this staining material. (na of the adult 
region was atroplu type 
U por lilatat the | l, the edge the 
growtl ild be see It brownish color and Case 4 
Vas u ntact wil I ens The angle was co The eve was removed fr ’ ‘ ved 1 ’ 
piet Tats Phe t Was poorly sec because ft a bas ar the lid wit 
‘ ‘ f the lens nye The tension was extension to the cot tie 
normal. No famil f malign y could be Vicr t Polymorphonucleat filtration int 
‘ ted Lin rnea witl some extensor the basal-cell 
scribed, brow: n ary | Hats Near the base the ciliar l there 1s 
The iris was pushed rward in this region and Sr l, nonpigmented tumor me ring 0.3 by 04 
the lens was pushed tempora | posteriorly. The — mm, The pigment epithelium is invaginated and its 
— er ol the eve W rl ntinuity s broke ne pl e where the tur 
fhe mic pic picture reveals the cornea ft ‘ ells are spread itside the confines of the pig | 
Na ca ent ( 1 
celular rip trot The tur risn le 1 f the large epithelial cells 
the ciliary body. There wide posmmrhia = arranged perpendicular to the outer surface. The 
ver this area wit 1¢ T eratior t ells in the enter the tumor rer uchly OV id 
ells of the iris. The t r mass extends axialward nd are arrange onde primitive acini, These 
compress nd disy e the tens tempor Phe cells e var es ed Somme re 
isal | rtion t the lens Is taractous Wil some round nd others si e-shaned N 
ilcium deposits in the lens cortex. The tumor has supporting tissue be seen. The cells that have 
eroded the capsule the lens pushed their way utside the nfines of the pig 
Phe tun ment epitheliun nto the substance f the ciliary 
Wil pink ho ire ore rl ul il eXal ple ot 
stained nu n epithelior with local extensi 
atroy c Case 5 
ell outlu 
necrosis is History. A 26-veat 1 man with an intraocular 
there is no evidence of foreign body of six weeks’ duration showed chronic 
part of the tumor is surrounded by = n and finally hypopy The eye was 
lor fear ot sympathetic ophthalmia 
* Cases 1 to 4 have already ug! 
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mm. from the limbus. Some 
iris in the wound 
the cornea 


M iny poly 


stroma 


the cornea nas: lly, 2 
sections show incarceration of the 
vascularization of 
the 


infiltrate 


and an increase in 


between the wound and limbus 


morphonuclear cells 


aio 
There is a large laceration of the anterior and 
posterior capsule of the lens rhere is, also, an 
abscess of the vitreous with a sprinkling of 
polymorphonuclear leukocytes along the surtace ot 
the internal limiting membrane. The choroid and 
retina are also affected with the same inflammatory 


process 


In the ciliary body near the base is an aggregation 


f nonpigmented epithelial cells. The pigment pi- 
thelium has become invaginated and forms what 
appears t be a capsule Other sections show this 
to be incomplete and the cells are infiltrating (pusl 
ing) out into the substance of the ciliary body. The 
cells are arranged roughly in rosettes and sheets 
The oval nuclei are perpendicular to the outer 
ircumference of the rosettes and located pe- 
ripherally. The center of these rosettes is filled with 
i pink Staining mater Seve: small « ipillaries 

re seen and a tew scattered nnective-tissue cells 
too. When the pigment epithel is lacking and 
the 1 npigmented ells are extend from the main 
nass. the cells are eas . d arranged 

ur I pic thelion 
the ¢ 
Ca ( 
Histor \ 77-year-old man had ite glaucoma 
tin ears \r 

ridect was done s t é Chere was n 

Vicr ine ¢€ el e] ted ro 

Tale he mea Phere 
wick phie arnte The ci ry 

to be hed 
tii ody there 
ect e] c ed in whorls 

nd Is eless pink-sta 
ng ! te il he t ¢ indented 
1 partially pigmented cells 

There is r i f This is enign 
epithelioma 
Casé 10 

History. An 81-ye ld solute glau 

a had had a paracente two days prior to 
enucleatior No history of inflar ution =was 
present 

Vicroscot T he 5 trophi nd a membrane 
fibrous tissue extend ver the nterior surface 

f the iris 

In the troy ( har I 1 1 area of 
proliteration of nonpigmented epithehal cells curled 
into sheets. The outer portion is lined with the 
typical large epithelial cell. Several small capillaries 

in be seen inside the to 
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i 


Im- 


infiltration 


There is 
epithelioma 


prominent teature no 


pression—benign 


Case 11 


Long-standing chronic noncongestive glaucoma 


Pneumococcal corneal ulcer two weeks prior to 
enucleation 

Microscopic. Loss of corneal epithelium wit! 
polymorphonuclear infiltration through the layers 


substance. Anterior 


numbers of 


of the with loss of 
chamber large 
phonuclear cells with posterior corneal abscess. Iris 
is infiltrated with polymorphonuclear leukocytes 


stroma 


contains polymor 


Near the region of the pars plana of the ciliary 
body break in the ent epitheliun 
with invagination of the nonpigmented epithelium 


there is a 


These cells are arranged in sheets and acini. At on 
the pigment epithelium is m 
nonpigmented epithelium is 
stroma of the body 
local malignancy of a small epithelioma 


area issing and the 


growing tree in 


ciliary This is evidence of 


( ‘ase 12 


ir-old woman had a growth or 
surface of the lid, bulbar conjunctiva, and 
The corneal growth proved t 


Bowen's type 


Microscopic. There is a projection of the non- 
pigmented epitheliu into the substance of the 
ciliary body Between the cells is a I k-staining 
material. There is a break in the pigment epithelium 

The 1 npigmented epithelial cells ire rr ed in 
sheets and cords with some scalloped arrangement 
N new! formed vessels e sec This sa be gl 


Histor Age unknow I vision for one 
ear. Irregularit f the pupil small elevated 
ea of iris in the pupillary area at the 1-o'clock 
position. The elevated area increased in size under 
Tensior 100 mm. Hg (Schigtz) 
ation was done because of a blind, painful 

eye with a suspected tumor of the iris 
Mice f The section has badly fade but 
ytology is possible. The cornea is normal except 
for irregularity of epithelium. The filtration angle 
is open but the meshwork of the angle shows 


thickening and sclerosis of the trabeculas i" 
ickened in the pupillary region by an infiltration 


is tl 
of a spindle-cell tumor which appears to arise from 


The lens is normal 
region of the sims in the ciliary body 
there is a well-circumscribed tumor, measuring 0.5 
mposed of large epithelial cells 
riginating from the nonpigmented epithelial cells 
f the body. The tumor is partially sur- 
rounded by the Pp gmented cells except in the region 
of the hilum 
The outer portion of the tumor is lined 


sphincter 


by mm 
ciliary 
with the 


arranged perpendicular to the 


nonpigmented cells 


| 
History 
the inner 
( rnea I 
epitheli ! 
Case 13 
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yward the base of the cell 

ny empty spaces. These 

numerous bands and 
network. These 
bands are two-cells thick arranged perpendicular to 
the long axis of the bands. No newly formed vessels 
or connective in the substance of 
the tumor. No evidence of inflammation is present 
(1) Leiomyoma of (2) 


surface and with nuclei t 
The central area contain 

areas are 
sheets of 


made up I 


cells forming coarse 


tissue are see! 


Impression iris; benign 


epithelioma of the ciliary 


Case 14 
History. A 


vision in the right eve f 
no pain or inflammation 
vealed a large 
questionable transillumination 
was extremely heavy thri 
Micros pic 
than usual, 
it is four and 
chromatophores are engorged with pigment. 


14 
id 


had had 


year 


56-vear-old woman failing 


r over one There was 
Physical examination re- 
the retina with 
The pigmensation 
hout the eye. 
tract is 


+ 


detachment of 


thicker 
temporal side where 
the 


The entire uveal 
especially on the 
times its normal thickness 
In the ciliary body rt ase is an aggregation 
lls almost completely 
cells. The outer 

to the outer 

near the 

irregular 

acini. No 


1 vessels can be 


of nonpigmented epi 

surrounded by pign 
1 
CCLIS 

el are 

up of 


formed 


ign epithelioma 


had failing vision 
ory of injury or 
inflammation 


Microscopic 


i roid in the lower 
1 pigmented tumor 
axialward and 


detachment 


temporal port 

which has pushed the 
forward. The 
of the retina and the tum¢ f » choroid is made 
up of cords of epithelial cells containing pigment 
The outern part of tl umor contains pigment 


ireas of necrosis and 


tumor < a 


is a small, cir 

or composed of epi- 
f the nonpigmented 

r is almost com- 

1 epithelial cells 
pigmented cells along 
ice arrat 1 perpendicularly to the 

surface uclei are near the 
ide up of irregular 


Sa single lay 
the outer surf 


the base of 


spaces These spaces 

homogeneous ma- 
melanoma of the choroid 
f the ciliary body 


Case 16 
No history 
Microscopic. The cornea shows some irregularity 

of the epithelium with some evidence of cornifica- 
tion. In the central region of the cornea Descemet’s 
membrane is irregular and absent in places. In 
these areas there is proliferation of the endothelium 
with deposits of pink-staining material. The 
anterior chamber is of normal depth. 

Along the anterior surface of the iris is a sheet 
of large epithelial cells varying from one cell to 6 
or 7 cells thick. These cells are arranged in solid 
sheets and some have the appearance of columnar 
cells Numerous empty 
spaces are seen in the tumor. These cells also course 
along the inner surface of the cornea and across the 
angle and complete’, 
and seclusion of the 
tumor 


is available 


One mitotic figure is seen 


occlude it. There is occlusion 
pupil by extension of the 


In the region of the base of the ciliary body and 
the base of the iris there is an accumulation of 
nonpigmented epithelial 
sheets and poorly formed acini. These cells extend 
into the ciliary body proper and onto the surface 
of the iris 


The 


large, cells arranged in 


remainder of the eve is not remarkable 
There is no evidence of inflammation 
Malignant epithelioma of 


Diagnosts 
1 


Liaucoma, seconds 


the ciliary 
ry to tumor 
Case 


No hist 
Micr LAY \ < b en 
inflamm: 


subjected to a 
has subsided with the 
extensive bor formation which almost 
Many of 
entifiable 

In the region of the ciliary body is a mass of 


severe 
result of 


completely fills the in of the globe 
the internal d 


Structures are not 


tubes and 


epitheli cells irregular 
folds. The outermost gro ol 
pigment. The central porti 
atrophic and the cells are 


bands adjacent bone 


these cells contain 
n of the tumor is 
arranged in cords and 
has been eroded by the 
neoplasm 
Diagnosis. Malignant epithelioma of 
an old 


the ciliary 
pl thisical eye 
Case 18 


No history is available 
Vicr 


the iris there is at 


scopic. In the region of the ciliary body and 
epithelial growth extending into 
the anterior chamber and dest 
portion of the iris. The tum« 
into the inner layers of the 
spur. 

The original portion of the tumor is typical in 
its formation but, as the tumor has extended and 
gained momentum, numerous bands and membranes 
can be seen associated with many empty spaces. In 
the region of the iris the cells contain pigment but 
elsewhere the tumor is free of pigment 


ving the immediate 
wr cells have infiltrated 
sclera near the scleral 
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Case 15 
'4 
re 
with ¢ 
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ire filled wit! pink-st 
eTial 
Diagnos Malig t 
and benig thel 1 
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t epithelioma of the ciliary Case 20 


History \ 77-year-old woman wit senile 
ataracts had had n histor { inflammatiotr The 
jected and paintu 
tension was normal, An intracapsular extraction oO! 
1 Vier pre The globe is somewhlal etormed 
e left eve was followed by etachment ot the 
e cornea ts irregular ul thickness na irregzu 
chor softening of the eye. Six weeks later . . 
, ' t Wescemet s me rane Is set it one | cre 
e tension rose to /U0 mn He (Schigtz) and treat . 
is sclerosis the pectinate ligame wit 1s 
! t failed to relieve the pain. The eye w s subse : : 
of Schle na 1 t the ims with eae 
I tion of the deep tayers t the stroma ana 1 , 
In one tin processes near the se 1s 
thie terior Chamber at on the nterior surtace 1 
air ecto pix ented epithe eels 
ris there re tw rac Ke areas mace 
which 1s rt psulate pigment ef 
epitheh cells. The ret iis cet ed and there 
tie ells. Near ist thie 1 r the pix 
rkeadl ne ot the mit vitrea and pro 
. mented epithe cells re not pres ta 1 we 
t pier e] t the retina 
- formed huilu ce ellis m the t 
tumor are perpel slar to ¢ = 
na the uciel are the outer port thie < 
wmscribed tut The ss is surrounded 
central wor is mack iT 
ented el elis. rr gement 1s 
il t there cl to 1 
il Wi the bem 
mi, the h k mate 
Epithelizat the te r char 
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OF OCULAR PAIN IN 


ReELIE: 


\. EDWARD 


San Fran 


nent of prolonged severe oculat 


The treal 
pain is one of the most trying problems in 
ophthalmology. Frequently partially seeing 


eyes and blind eves which are not disfiguring 


dangerous are removed because 


or otherwis« 


the patients can no longer tolerate the pain 
caused by them. In many instances these 
patients can be relieved of pain for several 


months or longer by the use of retrobulbat 


cohol 
the 


inject this interval 
ited, the 
nstances useful 


ak ohol 


very 


If 


pain is atievi 


the 


saved 


during 


cause of eves 


be 


rel 


might and in some 1 


vision ained. Retrobulbar injec 


tions should, the re fore h: ve a 


place in the armamentarium of ophthal 
therapy 

I or many vears encouraging reports on 
this procedure have appeared in the German 
ind French literature but its use has not 
been so well accepted in this country. In the 
few reports which have appeared in the 


English literature the possibility of compli 
cations in the form of extraocular palsies 
ind injury to the optic nerve have been 
stressed. It is the purpose of this communi 
cation to report the use of ré Ibar alcohol 
injections for ocular pain in 41 blind eves 
ind 15 eyes with partial vision. These 
jections were given by members of the staff 
of the Wilmer Institute of Ophthalmology 
between the vears of 1942 and 1948 
Gruter™ published the first report on the 
use of retrobulbar alcohol injections in 1918 
In 1943°° he reviewed the literature and 
summarized his experiences of 25 years 
with this therapv He advocated the use of 


to 3 cc. of to 90-per 


ent ¢ thyl alcohol 


without previous injection of novocain in 
blind painful eyes as an alternative for 

Che Tohns Hopkins H tal and University. Pre 
sented before the S« Opht ] Amer 
ican Colleae f Surge October, 1948 
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ALCOHOI 
EYES WITH 


MAUMENEE, 


INJECTIONS* 


AND WITHOUT VISION 


M.D 


Californ 


enucleation. The transient complications of 
chemosis of the conjunctiva, slight proptosis 


of the globe, and extraocular palsies which 


follow alcohol injections were described in 
some detail. Only a few patients who re 


ceived an injection of 3 cc. of 80- to 90-per 


cent alcohol developed a permanent paraly 
sis of the ocular muscles. In Griiter’s 25 
years of experience with this therapy he ob 
served only one case of neuroparalyti 


keratitis aft 
alcohol 
keratitis 


er an injection of 3 cc. of 70-per 
cent Che complications of herpetic 


and corneal ulcer, which not in 
follow 
ganglion, not encountered in his 

In 1930 Weekers*™* 
alcohol 


ts with seeing eves who had cor 


frequentl) injections of the Gasserian 
cases 


40 


were 


reported the use of 


percent injections for the relief of 


pain in patien 


neal ulcers, keratitis, uveitis, and primary 

congestive glaucoma. He injected 1 cc. of 
novocain, removed the svringe from. th 
needle and, after five minutes, injected 1 cc. of 


40-percent al 


of this procedure 


cohol. He again reported the us¢ 
1939°° and 1941? 


in 


stated that he had occasionally observed a 
emporary paralysis of one or more of the 
extraocular muscles but had not observed 


any permanent complications. Damage to the 


optic nerve was not noted from this pro 


cedure. In cases of irvy glaucoma, 


the 


day s to a 


some prin 


ocular tension was reduc for a few 


following the injection 
thi 
ocular tension so that 


ht be 
alcohol injections had 


Weck 


He suggested that s therapy be used to 
an interval 


Weekers 


cufa 


lower the 
operation mig performed. 
thought that 
ettect 
and interstitial keratitis. 


Magitot® 


injections of l ce 


tive in cases of anterior uveitis 


some 


advocated retrobulbatr 


of 40- to 50 percent alco 


has also 


hol for painful inflammations of the anterior 


segment of the eve | (such as interstitial kera 


and phlyctenular ker 


titis, gonococcal iritis, 


— 
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atitis) and for acute congestive glaucoma. 
He stated that he had never seen a perma- 


nent extraocular palsy or injury of the optic 


nerve from this procedure. 

There are only a few references to the 
use of retrobulbar injections of alcohol in 
the 1932 re 


ported its use in five cases. Gifford® in his 


English literature. Fejer* in 


book on ocular therapeutics mentioned its 


value for the relief of Hartman® in 
1942 referred to the work of Griiter, 
Weekers, and Magitot. Goulden’ in 1943 re 
ported that he had found 1 ce. 


1) to 60 percent alcohol to be of value in 


pain. 


injections of 


keratitis, uveitis, and 
but he did not 


how many times he had used this procedure. 


interstitial 


cases of 
subacute glaucoma record 
In the discussion of Goulden’s communica 
tion, Goldsmith mentioned that he had ob 
served a sterile abscess following the use of 
an 80-percent alcohol injection in one patient. 
This complication must be extremely rare 
for it is mentioned in the reports of 
or Magitot. 


not 
Gruter, Weekers, 

The only instance of injury to optic nerve 
recorded in the literature is the report of 


Cordes* in 1929. In this patient, the optic 


nerve was injected when an attempt was 


made to inject the sphenopalatine ganglion 
flash of light 
during the injection, and suffered a perma 


The patient saw a sudden 
nent total loss of vision. He also developed 


paralyses of the extraocular muscles and 
ptosis. The optic nerve became atrophic but 


the motor function of the muscles returned. 


METHOD OF INJECTION AND REACTION 


The technique for retrobulbar alcohol in 
jections in the series of patients reported 
here has been similar to that described by 
Grier, Weekers, and Magitot. The patient 
is requested to look up and nasally and a 


3.5-cm., 22-gauge needle is inserted into the 
lateral third of the lower lid just above the 
rim of the orbit. The needle is then passed 
through Tenon’s capsule between the ex- 
ternal and inferior rectus muscles into the 


muscle cone. An effort is made to keep the 
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needle as close to the back of the globe as 
possible. The plunger of the syringe is with- 
draw:. slightly to be sure the needle has not 
entered a blood vessel. One cc. of 2-percent 
novocain is injected into the muscle cone. 
The syringe is removed leaving the needle in 
place. After 3 to 5 minutes, the corneal sensi 
tivity and extraocular muscles are tested to 
be sure the needle is in the proper position. 
A syringe containing 1 cc. of ethyl alcohol 
is attached to the needle and the solution in 
fre 


jected into the orbit. The patients 


quently complain of a sharp pain in the 
orbit or a dull occipital headache for a minute 
or two after’ the injection. Care should be 
taken not to make the injection into one of 
the 


levator muscle. If the injection is given close 


the extraocular muscles or too near 


to the posterior part of the globe and not 
the 
palsies occur, 


deep in muscle cone, fewer muscle 

About one hour after the injection chemo 
sis of the conjunctiva and proptosis of the 
globe develop. This reaction lasts from two 
days to a week. A partial paralysis of one or 
more of the extraocular muscles or a ptosis 
occurs in about 50 to 75 percent of the pa 
tients. This complication lasts for a few 
days to two months depending on the site 
of the injection. In no instance in this series 
has a permanent paralysis occurred. Neither 
neuroparalytic nor dendritic keratitis has 
occurred in a single case after injection. The 
patients frequently complain of a feeling of 
fullness of the orbit. for 24 to 48 hours after 
injection but when the injection has been 
given properly the ocular pain is relieved. 
If the injection has not been given correctly 
and the patient’s symptoms are not relieved, 
the injection can be repeated without danger 
2 or 3 days later. 

When alcohol therapy was first used at 
the Wilmer Institute, we were apprehensive 
about the reactions which might follow, so 
only 1 cc. of 40- to 50-percent ethyl alcohol 
was used after an injection of 1 cc. of 2-per- 
cent novocain. Pain was not always controlled 
with this strength solution and the complica- 


\ 


rABL 


RETROBULBAR ALCOHOL IN 
Less than 10 


No. of 
Ci 


Diagnosis 


\bsolute glaucoma 
Secondary glaucoma 
Parenchymatous keratitis and uveitis 


Corneal ulcer 


lions Were not severe or permanent so 95 


percent ethyl alcohol was tried. The results 


have been more consistent with the stronger 


solution and the reactions only slightly 


greater. Therefore during the past four 


vears only 80- to 95-percent alcohol has been 
h 40 


used. The blind eyes in which to 50-per 
not 


alcohol 


rej rt 


cent was given are included in 


this 


\LCOHOL IN]JE¢ ON BLIND EYES 


rIONS 


\ retrobulbar injectio 


ot l cc of per 


+] eves with 


Many of these 


cent ethyl alcohol was 


it’ 


ss than 10/200 vision. eves 


} 


would have been enucleated because of pain 


\ 


of the diagnoses in these 


lable | 


was not alleviated 


tabulation eves 


} 


tients the 
the 


ven mn 


either because 


on was not given wr because not 


properly 


rABLI 


EXAMINED HISTOLOGK 


Pain 
Controlled 


Not ¢ 


ontrolle 


\bsolute glauc 


neal 


oma and 


ibscess Not ¢ 


ontrolle 


\bsolut 2 months 


gl mcoma 


Absolute glaucoma 4 months 


\bsolute glaucom 4 months 


i 


Phthisis bulbi Not controlle« 


Parenchymatous keratit 7 months 


Corneal ulcer 1 month 
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E 1 
JECTIONS IN BLIND EYES 


200 vision 


Diagnosis 


Phthisis bulbi 
Keratitis after mustard gas burn 
Keratoplasty 


Endothelial dystrophy 


} 


hol 
trolled in 35 eves for at least one month 


he 


known 


enough alco was used. Pain was con 


Eleven of the patients were not seen in 


clinic after one month so it is not 


whether the pain returned after this time or 


the | 


not. In seven patients pam returned 


after two months or longer and the eves were 
removed. The remaining 17 patients wer 
} 


lowed for two months to th 


these patients the pain did not return or it 


returned only intermittently and was 


severe enough for the t to 


patier 
enucleation 

Fifteen eyes were removed after a 
OP] 
studying histologically the effect of alcohol 
] In 13 0 


injections on tl 
eves the pain was either not controlled or 


injections affording an ortunity for 


Optic nerve f these 


returned several months after the injection 


ALLY AFTER ALCOHOL INJECTION 


Inter 
Between 
Inject ind 
Enucleation 


val 


d itrophy 


ellular 


Glaucomatous 
but no abne 


pt 
¢ in 


months filtration 


months 
5 months 


week Opt itroph 


7 months Normal nerve 


month Normal nerve 
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Cases 
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o l 
2 
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| 
FIFTEEN EVES 
Absolute glau eves 2 eves—4 davs 
eve 1 week 
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In two instances the pain was controlled for 
one month but the eyes were removed be- 
cause the patients were elderly; had severe 
and normal vision 
of 


corneal ulcers in one eye, 


in the other eye. The time of removal 


these eyes after alcohol injection is listed 
in Table 2. 


coma, there was advanced atrophy of the 


In the eves with absolute glau 


optic nerve but in no case was there a marked 
the 


sheath to indicate that damage had been pro 


cellular infiltration of nerve or nerve 


the injection. 


In a few eyes removed shortly after in- 


duce d by 
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will return when the nerves regenerate, His- 
tologic examinations of the optic nerves in 
15 cases did not show evidence of injury 


by the alcohol. 


ON EYES WITH 


ALCOHOL INJECTIONS 


PARTIAL VISION 


Retrobulbar alcohol injections have been 
done in 15 patients whose final visual acuity 
ranged between 10/200 and 20/20. The type 
of ocular lesion, duration of pain before 
alcohol injection, the amount of alcohol in 


jected, and the visual acuity before and 


rABLE 3 


RETROBULBAR ALCOHOI 
Final Vision 10 


Duration 


osis 
Diagn of Pain 


Puberculous keratitis 

Epidemic keratoconjunctivitis 
Epidemic keratoconjunctivitis 
tion 
tion 


Uveitis after cataract extrac 
Uveitis 
Disciform keratitis 
Disciform keratitis 


Disciform keratitis 


ilter cataract extra 


Herpes zoster keratitis 


Herpes zoster keratitis 
Postoperative panophthaln 
Recurrent corneal erosion 
Sympathetic ophthalmia 
maining eve 


Glaucoma sex 


in 


ondary, » uveitis 


ondar\ 


Glaucoma se« to uveitis 


jection, there was a slight cellular infiltration 


superficial sclera) which 


sed 


1 


of the posterior 


have been cau irritation from 


The 


cause of corneal ulcers and parenchymatous 


by 


migh 


the alcohol removed be 


eves 


keratitis were extremely valuable for they 


showed no evidence of atrophy or injury 


of the nerves. 
in 


fol 


This group of indicates that the 


jection of 1 vercent novocain 


l 


for 1 to 


lowed by percent alcohol will 


control ocular pain 3 months if the 


injection is given properly. The anesthesia 
is not permanent, however, and if the pri 
cause 


mary of pain is not remedied the pain 


INJECTIONS IN EYES WITH PARTIAI 


\mount of 


VISION 
200 to 20/15 

Final Vision 
and Interval 
\fter Injection 


Vision at 
Alcohol I ime of 
Injection 
20 
20 
20/2 
20 
20 0 
20 20 
20 
20/100 ” 


20 
20 
10 


200 20 
200 20 
P 20 
200 20 
P 

200 

200 


Zmo 
6 mo 


3. When 


on 


listed in T 
first 


after inje ction are 


tleohol injections were used eyes 


with partial vision, we feared that the opti 
nerves might be injured by this procedure 
Therefore, in the first three patients only 1 
ce, of 45-percent ethyl alcohol was used after 
an injection of 1 cc. of 2-percent novocain 
Vision was not reduced following this treat 
ment, 

During the interval these patients were 


alcohol Was 


followed, 


be 


trolling pain in blind eves and histologic 


being 95-percent 


found to much more effective in con 


examination of several eyes after injections 
of this strength alcohol failed to show evi 


mo 1 0 6 yr 

3 mo 1 0 S vr 

4 mo 1 0 vr 

mo 1 00 2? mo 

5 mo 5 > vr 

5 mo 1 ce 0 5 mo 

+ mo 1 ex 0 1 vr 
2 mo 5 & mo 
ee 9 days 1 ce 95°; 

ifter 2 days 
1 ce 95°; 30 6 mo 

11 mo 1 95° } 100 5 mo 

8 davs 1 | 30 

2 mo 1 ce 95° 20 100 9 mo 

1 vr 1 95% | 100 1 ve 
14 days 1 95° 3 200 
mo 1 95°; 10 200 

| 
ale 
| 


1506 \ 


dence of injury to the optic nerves. We 
therefore began to use 95-percent alcohol in 
eves with partial vision. Twelve eyes have 
been injected with the stronger solution of 
alcohol the 
acuity been reduced from this procedure 


and in no imstance has visual 


CASE REPORTS 


The results of alcohol injections in these 


eves with vision have been so striking that 


several of the cases will be described briefly 
The first patient with a potentially seeing 


eve to be injected had a parenchymatous 


ked ‘tophobia and 


keratitis with mar 


blepharospasm. The lesion was located pri 


narily in the central portion of the cornea, 
the t dilate adequately with 


itropine, vision was reduced to 


hand motions at 
ble to work for et 
pain. enucl 

cause his keratitis did 
protracted course of thi 
alcohol relieved his pain 
nore dilated 


so that his vision improved to 20/70 


$5-percent ethyl 


1 
pu hex 


completely and his pu 


} 


now been six vears since the injection 


Vision 
is 20/70 with a full visual field. The patient 


has had several m xacerbations of his 


during this interval none of 
» 


Keratitis 


severe enough to warrant a 
ilcohol injection. 

1 persistent low-gracle 
is following a cataract extrac 


failed to 


interior 


tion uveitis respond to anti 


typhoid-fever therapy, salicylates 


and local atropine. He had been confined to 
his house and hospitalized for five months 


His 


enucleation for the relief of his pain. A 1-cc., 


vision was 20/50 but he requested 
95-percent alcohol injection completely re 
lieved his pain. During the next three months 
subsided 


It has now been 


his uveitis gradually and his 


vitreous opacities cleared 
two years since his alcohol injection and his 
20 full visual field 


vision is 15 with a 


A third patient had a disciform lesion fol 
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lowing a dendritic keratitis of four months’ 


duration. His vision was 20/30—2 but he 


was unable to work for several days each 
week because of photophobia and ocular 


pain. A l-ce 


lieved his 


. 95 percent alcohol injection re 

pain. This patient suffered a 

yirtial paralysis of the external rectus mus 
i 

cle which caused diplopia for two weeks. 


The eye was occluded during this interval 


and the patient was able to return to work. 


The edema of the cornea subsided during 


the next two months and the patient now 
has a small scar in the inferior portion of 
his cornea. It has been one year since the 
injection and his vision is 20/20 with a full 
visual field. 


In a 


keratitis, the 


fourth patient with herpes zoster 
first injection of 1 cc 

percent alcohol did not control the pain and 
1 second injection was given two days later. 
He developed a marked orbital reaction and 
extraocular 
This 


after in 


a paralysis of several of his 


muscles which lasted for a month 


patient’s visual acuity six months 


injection had improved from counting 


fingers at two feet to 20/30 
alcohol in 
effect on the basi 


In most eves in this series 
jections have had little 
inflammatory lesions. It has merely relieved 
the patient’s pain while the lesions have 
undergone their natural process of healing 
In four cases of keratitis, however, two 
which followed epidemic keratoconjunctivitis 
ind two which followed herpetic keratitis 
the disease might have been 


alcohol 


patients the epiphora and blepharospasm, 


the course of 
shortened by injections. In these 
which might well have been contributing to 


the continuance of the keratitis, were re 
lieved by the alcohol injections. 

In this series of cases injections have not 
been used to reduce the ocular tension in 
primary congestive glaucoma as advocated 
by Weekers and Magitot. It was used in two 
eyes with secondary glaucoma, however. In 
one eye the tension was lowered and in the 
other it was not affected 


In summary, retrobulbar alcohol injec- 


nol 
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tions have been done on 15 patients who have 
had severe or protracted ocular pain and 
partial vision. No permanent complications 
have followed the injections and in most 
cases the final visual acuity has been better 
the time of treatment. 


than it was at 


DISCUSSION 


Retrobulbar alcohol injections are a valua 
ble adjunct to ophthalmic therapy for the re 
lief of severe protracted ocular pain. The 
fear of permanent extraocular palsies, 
neuroparalytic keratitis, and injury to the 
optic nerve does not seem to be warranted 


ilk ohe 


scribed in this report is used. No permanent 


when the method of injection de 


complications have been noted following 
such injections in 41 blind eyes and 15 eyes 
with partial vision. 

Alcohol injections into peripheral nerves 
relieve pain by interrupting the transmission 
of the 


fibers are coagulated at the site of injection 


nerve fibers. The proteins in the 
and the fibers degenerate peripherally from 
this point. If the nerve is not injected but 
the surrounding are infiltrated with 


a is 
alcohol all of the fibers may not be destri ved 


but transmission is depressed. The peripheral 


portion of the fibers usually regenerate in a 
few months after injury by a migration of 
the axones from the uninjured part of the 
nerve, 

Injections into sensory ganglions, on the 
other hand, destroy the ganglion cells and 
cause a permanent anesthesia of the area sup 
plied by the nerve. Permanent anesthesia of 
the eve is not produced by retrobulbar alcohol 
injections for the ganglion cells of the sensory 
the the 
Gasserian ganglion and not in the orbit. 


nerves from eye are located in 

It is, therefore, not necessary to inject 
alcohol into the posterior part of the muscle 
cone near the ciliary ganglion to relieve ocu- 
lar pain. Infiltration of the more anterior 
portion of the muscle cone will interrupt 
the nerve transmission just as effectively and 
has the advantage of causing less damage to 
the extraocular muscles. 
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that corneal sensation 


which is either lost or markedly diminished 


It is interesting 


following the injection of alcohol usually re 


turns to some degree within a few weeks 
after injection even though the pain 1s con- 


trelled. 


tion and not pain has been noted after 


A similar return of corneal sensa 
sectioning of the fifth nerve for trigeminal 
neuralgia.® Likewise the sensation of touch 
returns before pain after injections of other 
sensory nerves of the body.”® 

The parasympathetic motor nerves to the 
pupil and ciliary body are interrupted to 
some extent after retrobulbar alcohol injec- 
tions. Contraction of the pupil and accommo 
dation, however, return within several 
weeks. 

The optic nerve is apparently protected 
to a the effects of 
alcohol by its sheath. There was no reduc- 


marked extent from 


tion of vision after the injection of alcohol 
in 15 eyes with partial vision nor was there 
evidence of injury to the optic nerve in 15 
eyes examined histologically. It is possible 
that injection of larger amounts of alcohol 
than were used in this series of patients 
might injure the optic nerve. The case of 
Cordes demonstrates that injection of alcohol 
into the nerve will destroy it. The use of a 
preliminary injection of novocain should 
indicate whether the tip of the needle is 
in the optic nerve or not. 

In this series of cases alcohol injections 
did not seem to have a detrimental effect on 
the course of ocular lesions. However, in 
other studies Kornblueth and I have found 
that corneal transplants do extremely poorly 
when they are grafted into eyes of rabbits 
which have previously received retrobulbar 
alcohol injections. These poor results were 
not due to an anesthesia of the cornea, for 


all of 


periphery of 


could be sectioned in the 


the nerves 
the cornea of the recipient 
animal and clear grafts could be obtained. 

Kornblueth'! has made further studies on 
the effects of retrobulbar alcohol injections 
in rabbits and rats and has found that the 
rate of mitosis in the epithelial and stromal 


il 
| 
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cells 


ke sions 


The of small 


corneal epithelium was not 


reduced healing 
the 


impaired but the regeneration of the epithe 


Was 


in 


lium was definitely impeded when the whole 


cornea was denuded, This would suggest that 


retrobulbar alcohol injections might be detri 


mental to healing of large corneal ulcers. 


Weekers and Magit 


ad 


for 


ot, however, have 


7 
vocated the use of alcohol 


injections 
corneal ulcers and have not reported a de 
We have 


not used alcohol injections in enough cases 


lesions 


lav in the healing of thes 


with corneal ulcers to establish what effect 1 


will have on repair, but the experimental 


findings in rabbits suggest that it should be 
used with caution in patients with corneal 
They 


keratect 


ulcers also sugges it, 1f a kerato 
is contemplated, an 


should 


etween the in of and 


ionths 
injection 
oper ition 


\lcohol inject 


1Ons did not reduce the ocu 
lar tet in patients with absolute glau 


coma in this studv. However, it may be indi 


cated in less advanced 


| es of glaucoma 
which fail to respond to 


Weekers and 


the 


lical therapy, for 
re ported that 
tension 


is reduced me patients with 


nin 
a 


47 :299 


of 


ISCaASES 


1930 


1¢ 


lreatment 


witl 


f 
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acute congestive glaucoma, and Kornblueth 
has found that the ocular tension and rate 
of formation of the aqueous is reduced in 
normal rabbit eves following alcohol injec 
tions. 

The 


jection should not be allowed to influence one 


relief of ocular pain by alcohol in 


in deciling whether an eye should be re 
moved in a patient with questionable sympa 
thetic ophthalmia or intraocular tumor. It 
should also be established that a patient’s 
pain is real and not imaginary before an 
alcohol injection 1s given 
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alcohol 
of 


Retrobulbar injections of have 


produced dramatic relief pain in 


35 patients with blind eyes and in 15 patients 
with partial vision for at least 1 to 3 months 


No beneficial effects have been noted from 


the alcohol injections other than relief of 


pain and blepharospasm. Transient extra 


ocular palsies have occurred but no perman 
ent complications such as injury to the optic 


nerve, extraocular palsies, neuroparalyti 


keratitis, or sloughing of the cornea have 


been noted. 
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ACUTE 


SECONDARY GLAUCOMA 


DUE TO SPONTANEOUS 


RUPTURE OF THE LENS CAPSULE* 


H. Saut Sucar, M.D. 


Detr nf, 


Recent experience with three cases of 
spontaneous lens capsule rupture indicates 
the importance of this condition in the dif- 
ferential diagnosis of the secondary glau 
comas. It was not included in the classifica 
the 


elabx rating 


tion of glaucomas which I have been 


and modifying during the past 
several years not only because I had never 
seen such a case, but because of the difficulty 
of classifying the cause of the increased in 
traocular pressure. 
Two diseases of the crystalline lens must 


be 
lens-capsule rupture 


discussing 


intumescence and so-called spontaneous ab 


considered in spontaneous 


lenticular 


are 


The 


ultimately 


lenticular 
of 


sorption ot cat first, 
the 


spontaneous lens-capsule rupture. Intumes 


iract 
intumescence, is cause 
cence lasting several vears leads to thinning 
that small 


In the cases 


of the capsule to such a degree 


rents in the membrane result. 


presented here, the cataracts in the involved 


eves were present for 8, 10, and 25 vears, re 


spectively. 
The ophthalmic literature contains many 


cases in which the lens substance was ab 


allegedly intact lens 


sorbed through an 


capsule (Hess'). In relation to these, cases 
of spontaneous lens-capsule rupture are few 
in number. Since the latter involve the an 
terior capsule, it would be expected that they 
would be fewer in number than those invol\ 
ing the thinner posterior capsule. The rela 
tive numbers of these cases suggest that the 
cases of spontaneous lens absorption are 
really cases of posterior lens-capsule rupture 

Experience with morgagnian cataracts and 
lens absorption after perforation of the cap 
sule suggests that the lens cannot be ab 
sorbed without capsular rupture and that 
these cases of spontaneous lens absorption 
Wayne | Medicine 


* Fron niversit lege ot 


Michigan 


to the of dehis 


censes in the posterior capsule. It is proba 


are really due presence 


ble that in posterior capsular rupture the 
find its way into the 
the 


lens material cannot 
aqueous but is held back by zonular 
ligament if the particles are large. 

The frequent occurrence of glaucoma and 
iritis in connection with the so-called spon- 
taneous absorption of cataract is further 
suggestive evidence of the relationship be 
tween the absorption of the lens and capsular 
rupture since the increase in intraocular pres 
sure and anterior uveitis are associated with 
the capsule tears in the known cases of spon 
taneous capsule rupture. 

Four instances of glaucoma occurred in 
the 34 cases of spontaneous cataract absorp 
collected Natanson, 
Gifford,” reported 


tion by von Reuss.? 


Verry,* and others 
similar cases, 
The first 


capsular rupture associated with increased 


reported case of spontaneous 
intraocular pressure was that of Ulrich,’ in 
1882. Von Szily® reported a case and men 
tioned that of Ulrich and one of von Arlt 
Gonzales and Gonzales,® Rollet and Genet,’ 
Knapp,"? and Kaufman™ reported cases of 
this type. 

The cause of the glaucoma in spontaneous 
lens-capsule rupture is important. Three pos 
(1) Chemical irrita 


sibilities are apparent: 
tion by lens substance, (2) increased pro 
tein content of the aqueous which tends to 
the 


aqueous and the blood serum, and (3) ob- 


lessen osmotic differential between the 
struction of the trabecular spaces by parti- 
cles of lens substance. 

The first is the only condition which ap 
pears to be present in every case. I am, 
therefore, placing this form of glaucoma in 
the classification of the secondary glaucomas 
the of secondary glaucomas 


under group 


which are probably due to over-production 
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of aqueous as a result of irritation of the 
ciliary processes: 


SECONDARY GLAUCOMAS 


Each may be subdivided into a nonconges 


tive and a congestive phase. Some never 
enter the congestive phase. 
A. Secondary glaucomas due to mechanical block- 
age the trabecular spaces 
1. Obstruction by iris 
Acute secondary glaucoma due to lentic- 
ular intumescence 
b. Acute secondary el: na due to dislo 
cation of lens int nterior chamber 
c. Glaucoma f wil peration for cata 
ract—aphal structive glaucoma- 
due to de Y re ition of the n 
terior chamber 
d. Glaucoma associated with essential pr 
vressive itr y t 
2. Obstruction of the trabecular spaces by 
particulate er 
G a capsulare 
b. Piementary glau 
c. Glaucoma due to obst on by lens par 
ticles 
‘s lue to t rowtl 
e. (sla 1¢ ft lebris associ 
ate vitl tive led iridocyclitis 
B. Secondar mcon lue to la f communt- 
; 
1. Secondary e to sec sion 
pul 
la lue t tal pos 
terior synechia 
C. Secondary pr due to 
production (eous a result rritation 
thee lary pr 
1. Gla ma ass ed with poste r disloca- 
t of the lens s atter t es < 
pr es 
2 (;laucoma ssociated witl tis 
terior cl 
3. Glaucoma due to spontaneous lens capsule 
ruptur 
) Secondary ucon due t >struction 
venous drainage 
1. Experimental and clinical glaucoma due t 
vortex vein obstruction 
2. Secondary glaucoma in pulsating exophthal 
ine fo pr »] ferats 
n thre ley ms 
m rudy r 4 
tic) and cm cl ” 
fin ‘ 


SUGAR 
CASE REPORTS 
Case 1 
History. Mrs. R. K., aged 69 years, was 
1948, through 
the kindness of Dr. Joseph Kopel. She was 


to bed. She 


complained of severe pain in her left eye of 


first seen by me on July 2, 


too uncomfortable leave her 


two days’ duration. The right eye had been 


successfully operated for cataract eight 


years previously. The left vision had been 
obscured by a cataract for nearly eight years 


and had never been examined during that 


time 

The right eye was pale, soft, and showed 
evidence of an iridectomy and aphakia, The 
left eye was somewhat congested but the 


anterior chamber appeared clear. The intra 
ocular pressure was 60 mm. Hg (Schigtz). 
[he anterior chamber did not appear to be 
The 
dilated, and showed a hypermature cataract. 
Physostigmine was instilled and 0.25 gr 
The 


pain was relieved and the intraocular pres 


particularly shallow pupil was not 


morphine sulfate was administered. 
sure was reduced to 32 mm. Hg. Pilocarpine 
nitrate (2 percent) was ordered for instilla 


tion four times daily. 


On the following morning the patient be 
gan to have severe pain in the left eve 
associated with nausea and vomiting. The 
eye was moderately congested and _ the 


aqueous was somewhat cloudy, although the 
cornea was clear. Because of lack of coopera- 
tion, slitlamp biomicroscopy could not be 
done. The patient was hospitalized and an 
iridectomy-iridencleisis operation was done. 

Following the conjunctival closure there 
was a sudden motion of the contents of the 
lens which at the time suggested dislocation 
of the lens. Atropine was instilled. The eye 
was red on the following day, and the intra 
ocular pressure remained high for a week, 
during which time a considerable amount of 
fibrinous material was present in the ante 
rior chamber. Scopolamine and_ penicillin 
were used locally. 

By July 22, 1948, the eye was much paler. 


There was no evidence of lens dislocation, 


G. Secondary mcor vith epiden 
lropsy 
H. Secondar mcon led with cl 
roidal angioma 


GLAUCOMA 


but the lens nucleus could now be seen 
clearly with little overlying cortex. No per- 
foration of the anterior capsule could be 
found. Gonioscopically, the angle was open 
except at the limbus of the coloboma., The 
tension was within normal limits. Wi.hin six 
weeks after the operative interference the 
eye was entirely 


The 


until the appearance of Case 


pale. 

diagnosis was not made in this case 
2, when it was 
that this was an 


realized in retrospect 


instance of posterior lens-capsule rupture. 
rhe inability to do slitlamp biomicroscopy 
delaved proper evaluation of this case. At 
the onset of symptoms, the anterior chamber 
gross observation. The normal 


I ind 


pupillary dilatation were against the diagno 


was clear by 


anterior-chamber depth the absence of 


§ acute glaucoma due to lenticular 


SIS. ¢ 


mntumescence, 


The subsequent gonioscopic appearance of 


the chamber angle te nds to corroborate this 


I can only speculate that a small perfora 


tion of the ior capsule was causing a 


poster 


chemical irritati f the ciliary body pro 


ducing a type of secondary glaucoma such 
as appears with cvyclitis 


The lowering of intraocular pressure by 


the use of eserine for a brief time, al 
suggests that chamber angle block 


cannot be 


though it 
considered signifi 


the 


was relieved, 
transient and 


ly found to be 


cant, since it was since 


angle was subsequent wide 


and 


con pletely free of svnechias except at 
the coloboma area 

The motion of the lens capsule following 
the operation was evidently a sudden increase 

the size of the opening in the posterior 
capsule so that the liquid cortex was suddenly 
evacuated. The subsequent course, including 
the fibrinous iritis and the rapid subsidence 
with marked thinning of the lens, is evi 
dence of sudden expulsion of the liquid 
Since there was no 


this 


cortex into the 
visible 


time or subsequently, a rupture of the pos 


aqueous 

anterior-capsule dehiscence at 

terior capsule must be assumed. 
Comment. I have recently had an oppor 


tunity to observe the process of absorption 
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of a lens in which the posterior capsule was 
ruptured. This occurred in a 15-year-old 
boy who was struck in the left eye on April 
29, 1949. The lens was not dislocated but a 
vertical linear rupture of the posterior 
capsule was visible. The lens material bulged 
through the tear giving the appearance of a 
posterior lenticonus. The lens became opaque 
in its posterior aspects gradually, and separa- 
tion of the fibers, with thinning of the lens, 
occurred. No conjunctival injection remained 
after the first week, The anterior chamber 
remained clear during the process. There was 
The 


absence of a beam in the aqueous fitted in 


no increase in intraocular pressure. 


with the observations in Case 1. 


CASE 2 


History 
first 


Miss A. A., 
\ugust 17, 


aged 52 
1948. 
plained of severe pain in her left eye for 


years, Was 


seen on She com- 
about one day. She had had a uveitis associ- 


ated with the formation of a cataract 10 
years previously. Tuberculin treatment was 
used at that time. 

Eye examination. The visual acuity was 
20/20 with the right eve and light percep- 
tion with inaccurate projection, left eve. The 
right eve was entirely normal. The left con 
junctiva was moderately injected. The an 
terior chamber was so cloudy as partly to 
obscure the tris and lens. No deposits were 
present on the posterior corneal surface. 
Particularly noteworthy was the inability to 
distinguish by optical section the separation 
between posterior corneal surface and an- 


terior chamber. The intraocular pressure was 


over 70 mm. Hg (Schi¢tz). 


A diagnosis of capsular rupture was made 
and an anterior chamber puncture done with 
a 27-gauge needle from the temporal side. 
The aqueous was examined microscopically 
and found to contain finely granular particu 
late matter. Scopolamine was instilled. 

The eye was reéxamined 30 minutes later, 
at which time the secondary aqueous was 


clear. \ 


present. Two tiny holes in the anterior cap 


quite morgagnian cataract was 


sule near the nasal margin of the pupil were 
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seen, Tiny tufts of lens material protruded 
through these openings. The eye was treated 
with scopolamine instillations 
Four days later the tonometri reading 
\ week after 


The lens capsul 


was 28 mm. Hg (Schi¢tz). 
14 mm. Hg 


was apparently closed, the cortical material 


this it was 


having been evacuated. The eve remained 
completely quiet for five months. The orig 


inal picture then recurred, An anterior punc 


ture was done. The aspirated aqueous con 
tained 230 mg. percent protein. The eve be 
came quiet within 48 hours 

differential 


Comment. The diagnosis of 


spontaneous capsular rupture may be very 
difficult, especially since the anterior chambet 
may be cloudy with anterior capsular rupture 
and relatively clear with posterior capsular 
rupture. The history of long-standing cata 
breakdown of the cortex is the 


ract with 


necessary background for such an occur 
rence, Such a history in the presence of in 
creased intraocular pressure should always 
suggest the possibility of capsular rupture 

With a very cloudy anterior chamber and 
the above history anterior-chamber puncture 

ike possible both diagnosis of anterior 


oma 


the 


capsular rupture and cure of the 


is in the second case reported. From 


literature and the experience with these two 


cases, it is evident that once the liquid cortex 


acuated, closure of the defect is possible. 


\ 


a 64-vear-old 


19049 


He complained of redness and pain involv 


History. This patient, J. R 


man, was first seen by me on lulv 6, 


ing the left eve, for the previous six days 
tle had had a cataract in this eve for the 
past 25 years, 

Eve examination. The right eve was en 
tirely normal, with a normal tension and 
anterior-chamber depth. The left visual 


acuity was limited to light perception, tem 
Hg (Schi 


tz). The corneal epithelium was hazy. The 


porally. The tension was 70 mi 


anterior chamber was of normal depth with 
some clouding of the aqueous, A morgagnian 


cataract Was present. 
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An anterior-chamber puncture was done. 
rhe 


slightly opalescent. Biomicroscopic examina 


aqueous which was removed was 
tion immediately after the anterior-chamber 
puncture showed an outpouring of fibrinlike 
material into the anterior chamber. No an 
terior capsular perforation could be seen in 
the 4-mm.-wide pupil area, 

tropine was instilled daily. The tension 
was 60 mm. Hg on the next day and 48 mm. 
Hg on the following day. 

Operation, On July 11, 1949, under local 
anesthesia, a bevelled keratome incision was 
made 2mm. from the upper limbus, penetrat 
ing the anterior capsule. The milky cortical 
material was allowed to escape through the 
wound. A small nucleus filled the pupil area 
A cystotome was introduced and the nucleus 
pushed downward. A Daviel spoon was then 
introduced and the nucleus broken up by 
crushing it between the spoon and cornea by 
using a lens expressor externally. The entire 
nucleus was removed. The anterior chamber 
was irrigated. 

The capsule was then observed anterior to 
the This 


capsule-remnant forceps. 


removed with a 


No 


lost. The pupil was entirely clear. Atropine 


iris above was 


vitreous was 
was instilled. 

()n the following day the anterior chamber 
contained fibrinous exudate and the tension 
The 


the chamber cleared slowly under atropiniza 


was hard wound remained intact and 


tion. On the third postoperative day the 


ensron bec sott and 


has remained so, 


ises to 32 mm. Hg 


with Driet 1 


CONCLUSION 


Three cases of spontaneous capsular rup 
ture with acute secondary glaucoma are 
reported. 

The difficulties of differential diagnosis 
and the place of the condition in the classifi 
cation of the secondary glaucomas are con- 
sidered. 

It is sugye sted that cases of spontaneous 
lens absorption are due to posterior cap 
sular rupture. 
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Coarctation of the aorta, a congenital or 
developmental partial or complete stenosis of 
the artery at or near the insertion of the 
ductus arteriosus, produces an elevation of 
the systemic blood pressure above the lesion, 
and relatively normal tension below the level 
of the constriction. This elevated blood pres- 
sure is presumably present in the retinal 
arterioles. There has not been much ophthal 
mic interest in this vascular anomaly be 
are no ocular pro 


there symptoms 


cause 
duced by it. 

Since the cause of this form of hyperten 
sion is most probably a simple mechanical 
obstruction which increases the peripheral 


bk rd, 


cated by toxic, hormonal, neurogenic, 


resistance to the flow of uncompli- 


and 
other unknown factors which operate in es 


sential hypertension, we have at our disposal, 


* From the Department of Ophthalmology, Tem 
ple University Medical School. Read before the Eye 
Section of the Philadelphia County Medical Society, 
December 4, 1947 


in these rare cases, an opportunity to observe 
the responses of the retinal arterioles to sim- 
ple increased blood pressure. Since the com- 
plicated mechanisms are not completely un- 
derstood, by which the changes of essential 
hyperte nsion are pre xluced, it is possible that 
some information about this process might 
be forthcoming from the observation of what 
occurs in the retinal arterioles in patients 
who have coarctation of the aorta. It is possi 
ble, that the the 
elevated pressure is not simple in 


however, mechanism of 
blood 
creased peripheral resistance but that other 
factors, such as renal ischemias, are operat- 
ing in these cases. 

It is known that there exists a relationship 
between the degree of the retinal arteriolar 
changes in essential hypertension and _ the 
two factors which seem most important in 
determining the effect of the hypertension 
on the patient. Those two factors are the 
severity and the duration of hypertension. 
It is also recognized that, in a comparatively 
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small group of patients with hypertension, 
the relationship is disproportionate between 
arteriolar change, on one hand, and severity 


plus duration, on the other. This dispropor 


tion may be either more or less than the 


amount that is expected 


Ophthalmologists who have studied large 


series of these patients and correlated the 


retinal and clinical findings are abie to 


recognize these disproportionate cases, The 


patient whose record is reported here, rep 


disproportion It 


resents an instance of this 


lispro 


seems reasonable to assume that the 


portion, in this case, between the actual and 


rosis is due to 


the expected amount of scl 


mechanisms of the two 


the difference in the 


entities; namely essential hypertension and 


coarctation of the aorta 


Ome of the unknown points in hyperten 


which comes first, the hypertension 


or the attenuation or uniform narrowing ot 


the retinal arterioles. It is an unsettled ques 


cause ot 


tion whether the attenuation 1s the 
of the hyper 
Likewise the | chanist of the 


tension 


sclerosis is unknown. While one can draw no 


conclusions from one case, it would seem that 
he tindings m this case of coarctation oftet 
iterial for thought on these interesting and 
important points. There numerous ref 
erences ne titerature the 
changes m coarctation of e aorta and a 
the findings observed in our case have beet 
recorcae | is occurring in pr \ usly repo ed 
ses 
PREVIOI SLY REPO! » CASES 
Schwartz,’ in reporting five cases, found 


the retinal picture to vary from normal in 


the mildest case, to tortuosit' 


spac ticity, 


arteriovenous nicking, and increased reflex 


in the more severe cases 


Glue? in one case, found minimal early 


irteriosclerosis of the retinal vessels. Rhode s 


and Durbin,* in one case, reported narrow 


ing and tortuosity. Draper,‘ in a report of 


one case, found normal fundi as did Sha 
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Christensen and Huines® found that, among 
80 patients who had fundus examinations, 


only 22 had essentially normal fundi. Gener 
alized narrowing of the retinal arterioles was 
frequent. Higher grades of sclerosis wert 


found in cases when the diastolic pressure 
was over 110 mm. Hg. No patient had severe 
hypertensive retinopathy 

Among the many other references are 
listed fundus findings similar to those herein 
These range from normal fundi in cases with 
little or no hypertension to more advanced 
changes in cases with hypertension. How 
ever, reports of repeated fundal examina 
tions over an extended period of time in the 
same patients were not encountered in the 
literature. The justification for this 
is that cases of long-time observation on 
coarctation were not found, and there was 


no reference to an attempt to correlate the 


significance of the findings im these cases 
with the significance of the findings in cases 
ot esse il hypertensio 
Cas 

History. The patient, a whit in, Was 
first examined at e age of 21 vears, in 
lune, 1933. The chief complaint was occa 
sional diffuse pain in his legs an owe! 
ibdomen for the past four vears. [he past 
history revealed that he had also had pain in 

s legs at the age of 10 vears which lasted 
for three ears 

The clinica ramunation showed a well 
leveloped white male weighing 155 pounds 
showing redness of the face and neck. There 

s no evanosis and 1 clubbing of the 


horacic segment. The subclavian 
irked pulsations 
itly increased 


u le, while the femoral arteries could 


not be fe lhe blood pressure was, in the 
right arm, 200/80 1 Hyg, and 100/95 n 

lig in the left ar \uscultation of the heart 
revealed no significant murmurs and_ the 


a fingers. A large pulsating vessel was seen 
felt in the upper right interscapular 
PS: wees region, also on the left side at the level of 
irteries lik 
radial 
piro 


COARCTATION 


showed regular 


as no axis deviation. 


the thorax revealed 


erosions of the under surfaces 


which is commonly noted with 


the aorta. The heart shadow 


limits of normal 
is coarctation of 
Was reques 


Roe sler. 


The terna dar examination, the vis 
ual fields, and the ocular media were nega 
Che fundal examination was negative 


except for the blood vessels. All the arter 


oles were more tortuous than normal and 
two were mentioned as being unusually tor 
tuous. There was a slight accentuation of th 


reflex stripe on the retinal arterioles. All 
larger than 


rie 1 wi ¢ wing 


normal, showed a moderate attenuation orf 


veneralized narrowing of caliber in their en 
ire courses, and this cl nge Was very marked 
1 the r periphera thirds. There Was no s¢ let 
O no angiospasm, no pulsation, and no ret 
nitis, The patient we not consent to tun 
lus photography 
Cours Phe patie is reexamined in 
ctober. 1934. and ere were no signifi 
cant changes. He was re¢xamined in June, 
1947. He complained of shortness of breath 
n exertion, dragging of th legs, and ocea 
epistaxis Ss now wed 35 vears 
ind his weight w 190 pounds. The blood 
pressure was 180/100 He in the right 
if nd 184/90 Hig in the left arm 
lhe hea Vas S1Z¢ Che electro 
irdiogram showe regular sinus rhythm ; 
there had developed a minor degree of left 
iXIS na the initial de flection 
R ved increase in voltage in the chest leads. 
Phi examination was the same 
h ex epuon that there were now pre sent 
Ve slight focal caliber constrictions indicat 
ing retinal arteriosclerosis, grade one, on 
he basis of tour, « he hypertensive type. 
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COMMENT 


It is usual in essential hypertension of 
the degree and duration known to exist in 
this patient, that one should expect more ad 
vanced and severe changes than those which 
were found. There are two possible explana 
tions for this disproportion, the first of 
which is the relatively low diastolic pressure. 
It is that the damage to the 
arteriolar tree is determined not by the height 


well known 
of the systolic but by the height of the dias 
tolic blood pressure. The relatively low dias- 
tolic pressure in our patient accounts, in 
part, for the disproportion between the clini- 
cal and the retinal findings. 

This fact is somewhat, although not en 
tirely, balanced by the fact that the diastolic 
pressure in coarctation cases does not under 
go the fluctuations nor remissions which occur 
in many types of essential hypertension. The 
second possible cause for the absence of 
more advanced changes is the absence of any 


hormonal, toxic, or neurogenic influences on 


the arterioles themselves 

rhe presence of the severe attenuation or 
uniform narrowing in this mechanical type 
of hypertension, where none of the factors 
which produce essential hypertension are 
active, would seem to offer strong implica 
tions that the attenuation observed in essen 
tial hypertension is not the cause of the hy 
pertension but rather represents the reac 


tion of the vascular tree to hypertension. 


rhe criterion for the presence of hypet 
tensive sclerosis in this case are the ones 
included in Wagener’s’ report on hyperten 
sion for the American Ophthalmological 


Society ; namely, the presence of slight focal 
constrictions or localized areas of caliber 


The 


main arterioles is matched by the veins and 


narrowing, marked tortuosity of the 
is considered to be a vascular anomaly and is 
not an indication of sclerosis. This was pres 
ent in the same degree in the later examina 
tion. 

The fact that these changes occur in coarc 


tation suggest that sclerosis per se may repre 


Electrocardiograns 
typical 
of the 
oarct 
Was nol ibove the 
ted by the cardiologist, Dr. ZZ 
| 
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sent a further degree of reaction of the no sclerosis of the retinal arterioles Was 
irteriolar tree to simple pressure. The fact present but, 14 years later, there were mini 


that the sclerosis is of such slight degree, mal signs of sclerosis. 
after such a long duration, suggests that the It is pointed out that one would expect 


more advanced changes encountered in es- much more sclerosis to be present than was 


sential hypertension are the result of a com found on the basis of observations in es 
bination of causes working on the arterioles sential hypertension. There was uniform 
as well as to higher degrees of diastolic narrowing (attenuation) of 


of all the arterioles 
pressure on both examinations. 
It is admitted that the evidence in this one It is] ited, but not proved that atten 


case, and the changes and interferences uation 


is the reaction of the arteriolar t 
drawn from this 


Cast ire 


t sufficiently to elevated blood pressure, and that the el 


convincing to constitute proof of the pre vated pressure of essential hypertension pro 
mises which have been offered but, on the duces the 


attenuation 
other hand, it seems that the 


ir significance Likewise, it seems fair to conclude that 
is worthy of attention of students of this — sclerosis can be produced by, or ts a rea 
problem. tion of the arteriolar tree to, simple elevated 
blood pressure The rate and degree of the 

SUMMARY 


sclerotic process is increased consideral 


rably 

\ case of coarctation of the aorta, in in the case of hypertension due to higher 

h detailed fundus examinations wert diastolic pressure and other factors which 

re led when the tient was aged 21 and may be operating in essential hypertension 
35 vears is reported. On the first examination 255 South 17th Street (3 
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ENUCLEATION AND ALLIED PROCEDURES’ 


I: A Review 


Jack S. Guyton, M.D. 


Baltimore, 


Removal of an eye by the mutilating and 
seldom 
which consists of slashing the eveball from 
the orbit without attempting to preserve re 
orbital structures, was rendered 


by the 


“enucleation,” 


maining 
obsolete in introduction of 
a procedure whereby the eve 
is shelled out of Tenon’s capsule. During 


the succeeding century rather little actual 


progress was made in the field of eve re 
moval. 

Prue description of “evisceration” 
1872), and of implantation of a foreign 


material within the sclera (1885), or within 


lenon’s capsule (1886), led to collection of 


considerable data as to the relative merits 


of these pre cedures with re spect to cosmetic 


appearance, prevention of sympathetic oph 
thalmia, and prevention of postoperative 
Introduction of the Snellen “re 


1898 greatly reduced the dis 


meningitis 


form eye” in 


comfort and disfigurement so prevalent with 
the older “shell” prosthesis. Reactions of 
orbital tissue to various grafts and to foreign 
substances embedded within it were = re 

corded, Countless descriptions of minor 


tions in operative technique perm itted 


the sifting out of a few with value, Methods 


were devised for at least partially correcting 
deformed or contracted kets, Introduction 
of the plastic “acrylic fforded a lighter, 

ore durable, easier shaped material than 
glass for making well-fitting prostheses. 
Finally, recognition that cosmetic defects 
were likely to follow removal of an eve by 
iny of the methods in use stimulated many 
ingenious, if largely unsuccessful, attempts 
to prevent or correct such blemishes 


Che Johns Hopkins | Hospital. Candi 
late’s thes embershiy tl \meri 

‘ cs 


utilized operation of “extirpation,” 


Maryland 


In 1945 Ruedemann! described an artificial 
eyeball (first used in January, 1941) which 
e of 


he placed in Tenon’s capsule at the tin 
enucleation and to which he actually attached 
the rectus muscles. He therewith initiated a 
field. In 1947, 


1 semiburied implant (his 


new era in the enucleation 
Cutler? described 
“ring” implant, first inserted in October, 
1945) to 
attached and to which a prosthe sis could be 
This 


two-piece principle made it possible to assure 


which the rectus muscles were 


coupled after healing of the socket. 
correct orientation of the prosthesis by vary 
ing the size and shape of the anterior seg- 
ment and the position of its coupling pin. 
\t the Wilmer utilization of 
Ruedemann eyes was begun in June, 1945, 
and of Cutler ring implants in March, 1946. 
amazingly 
but 


Institute, 


The early cosmetic results were 
good, especially with Cutler implants, 
a number of these implants extruded some 
months after successful insertions. 


\ technique 


embodied the two piece principle 


was therefore devised which 
of Cutler, 
but also satisfied an additional new principle. 
When healing is complete, there is no epi 
thelial 


the “exoplant” is in 


fibrocytic transition at any point, and 
contact with nothing 
but epithelium rather than partially buried 
within tissue ; this was accomplished, without 
} 


any sacrifice of motilitv, by attaching the 


recti directly to each other at the juncture of 
two perpendicular tunnels through the exo 


plant, there being no actual attachment of 
muscles or other tissues to the foreign body. 
With this procedure, epithelium grows com 
pletely around the muscles as well as behind 
the exoplant. 

From July 15, 1946, to April 1, 1948, 45 
of these exoplants were inserted at the Wil- 
The 


original expectations 


results have exceeded 
Motility of the 
theses has equalled that obtained with the 


mer Institute. 


pre 
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ipl 


trusions of this exoplant ne 


Cutler implant; there have | 


TACK 


veen no late ex 


wr late infections 


i1round it, and it is suitable for delayed in 
sertion as well as for use at the time of 
enucleation. 

\ number of modifications of the semi 


buried implants embodying the principles ot 
Ruedemann and of Cutler have more re 
cently been devised. The best of these ap 
pears to be that of Whitney and Olson 
wherein the muscles and Tenon’s capsuk 
are attached to a circular strip of tantalun 
mesh surrounding the implant 

This present report of con 
densed review of enucleation and _ related 


procedures uti 


introduction 


of semiburied plants with directly at 
tached prostheses (1945 1 more complet 
eview of the procedures under develop 
ent since Ruedemann opened these new 
vistas, and a description of new technique 
involving insertion of an “exoplant” which 
gives cosmetic results which may prove more 
uniform and permanent than those attained 
with any enucleation procedure previously 
lescribed 
PROCEDURES WITHOI LY ATTACHED 
PROSTHESES 

E-XTIRPATION 

The first recorded tecl ie for complete 
removal of the eveball s described by 
Bartisch* in 1583. M irlier, Celsus 
le scribe nite t the 
segment of the ¢ | 1 Pare 1579) 
had ad ted excision of luly pro nent 
staphylo is 

Phe procedur 1, “extirpation 
consisted i passing al lhe ind thread 
hrough the eveball | ‘ hile i] ny 
traction on the tl d, passing a knife or 
sharp-edged spo the bit behind the 
glob ind seve its cl ents Chis 
operation was so b | irtolini’ is 
cited as pulling ta cancerous eve bv hooks 
procedure he consid | wan that 
of extirpation Ithough the patient died in 
convulsions three days later 


sUYTON 


It 


father of n 


significant that 


odern 


1s 


sul 


lv ; 1579 


theses as early as rouse atter loss 
of an eye because of trauma or suppuration 
he did not mention operative removal of the 
eyeball Yet he described such operat 
as couching a Cataract, correcting an entro 
pion, and even restoring a drainage path 
way between the conjunctival sac and nose 

Certainly the operation of extirpation 
so severe and mutilating was used only 
for removal of eves with cancerous or fun 
goid growths; globes which wer ely 
painful or suppurating were simply incts 
and allowed to drain. The sever of ex 
tirpation is well illustrated by Bowman's re 
port? that from 1839 to 1848 ediately 
preceding adoption of “enucleation” as the 
means of removing an eveball), only four 
extirpations were performed at the Rova 
Ophthalmic Hospital in London houg! 
during that period 1,419 eve operations o 
ill types were performed and 2,302 cases ot 
injurv, 23 cases of “fungus ¢ ie globe 
ind 16 ises of orbital tur or ere ex 

Phe dre ul which the ext ry) pet 
tion was held was largely i sult of the 
accompanying pain, since anesthes Was 
generally available until about 1850. How 
ever, actual mutilation resulted fr the 
complete disregard of the integrity of the 
orbital structures surrounding the eveball 
leading to a socke ven ily uns ile I 
prosthesis and consequently cosmeticall 
figuring 
SIMPLE ENUCLEATIO 

Tenon’s capsule was first scribe 

tail in 1806, but the ippears to e bec 
forgotten until 1841 In that \ Ferrall 
and Bonnet? independently reémphasized its 
significance and proposed the operation of 
simple enucleation. Ferrall | actually po 
formed such n ope on ht Stoetn 
1842 rally credited 1th ] 

ng it. This operation consisted « iking 
a circumcorneal incision of the conjunctiva 
cutting the iscle insertions without disturb 


vhile 


gery, described 


are, 


VE WW ‘ 


ATION AND ALLIED PROCEDURES 1519 


ng Tenon’s capsule, and cutting the opti tally because an excess of conjunctiva 1s 
nerve close to t Ib available from above and below, but not 

Enucleation did not immediately replace from each side, for covering the space previ 
extirpation as the more common procedure, — ously occupied by the cornea. In the presence 


because introdt | of general anesthetics of preoperative infection no sutures should 


latter operation far — be d. 


isfiguring, than Insertion of a conformer at the time of 


did enuclea enucleation is of definite value in preventing 


r cases other contracture of the conjunctiva, as well as in 
hs. ¢ specially as a re preventing conjunctiva fron prolapsing be 


advocating it for cases tween the lids should moderate postope rative 


ilar foreign bodies, hemorrhage occur within the orbit.** Should 


ind painful blind postoperative infection occur, it is especially 


re sympathetic important that a conformer with a large 
central opening be kept in the socket to 
sutures were prevent contracture.** 
ation llowever, 
SIMPLE EVISCERATION 
ury practically 


uture for closing l-visceration of the be with retention of 


glo 
two or more the sclera was first described as a deliberate 
ind oT closing procedure bv Noves 
described.” cised the anterior ‘ct of the globe and 
th century con wiped out all contents except cornea and 
ced on the exact raefe,?’ in 1884 advocated eviscera 
onclusions of ditter o enucleation as a means 
vari meningitis from 
suture of presence of a 
d the conjune purulent infection. Graefe removed the 
cornea as Well as the intrascleral contents. 
In 1898 Hall > described an addition to 
simple evisceration which consisted of re 
rgued about an moval of a dise from the post rior sclera to 


each iring a gether with a small piece of optic nerve, after 


for example, excising the cornea and wiping out the intra 


Brazil’s enu scleral contents of the globe. Gifford 


nerve hook, (1900) advised leaving the cornea intact in 


hook. deWecker’s, order n to reduce the amount of avail 


enucleation spoons, able conjunctiva, and stated that “‘eviscera 
e. Even in re tion” was a misnomer unless the cornea w 
otn ino! tech ft intact Nicati advocated removal 


ginal and in no way sclera posterior to the attachments of 


portant, hay ‘ept into the literature.’® he rectus muscles, scooping out the anterior 


In retrospect, the most important details of | segment, and leaving the cornea intact 
technique which have been added to the (sifford®' (1914) later reported using a 


ms of simple enucleation are — pressure bandage to flatten the corneoscleral 


lo preserve as much conjunc envelope after evisceration, thereby obtain- 


It is generally considered ing as a stump a large flat disc which was 


advisable to suture the conjunctiva horizon- quite satisfactory from the standpoint of the 


ormerly. Not until abou 1335 
‘ nto gene 
thar Vial 
eves, and inflamed eye wl 
ph il i as tt ‘ 
\ 11, ] 
follown y cl 
| 
al 1; 
icceeding 
| the rectus us 
s Cap 
1 ) | sIs Wa 
i 
ethods of closure, but 
el wthors eTe, ¢ 
vivantage Was iw 
| r mat re 
Coat 
niqu Wel phas 
| } 
ny special intone 
Landolt’s enucl nm scissors 
Perso im ¢ \\ ¢ 
i 
orien dec OFT 
1 
va as pe 


procedure was 


1939 


rosthesis imitry 


JACK 


rec scribed the Hall 


ition. and shortly afterward 


advocated 


the anterior and posterior lips of the 


stump 


nerve when 


ptic 
med because of pan 
the 


lown pro 


anteri of the This 


again advocated by Weve* in 


elashvili 


sclera 
Khran ulvised opticociliary 


-evisceration 


- content 
socket and 
as We ll 
this 


Society 


GUYTON 


operation with 


loid, or hollow 


implantation of cellu 


Lass, 
silver balls. Out of 16 cases, 


14. He 


he lieve d 


is retained in pl in 


were than after 


and preferred it to 


PAVE less post 


pathologic specimens 


ged, and complet removal of 


nie 
developn ent 
During 
Mules, 


the 


1] 


extrusion 

while Burcl 

only 9.6 percent « 
Huizinga* 

lly Mules’s 


of a dise of s¢ 


ret 


(1900 ril 


possibility of late 
vathetic ophthalmia. 


succeeding the 


ré ports 
literature 


varied 


various 


na 
res shapes, 


relative merits 


ent 
percent, 


failures in 


op rations 


aics Ded 


pre 


rtorm 


ferred leaving the 
ng Mules’s opera 
ifterward condet 


thinning and often 


~ 


the cornea () Con 


tention of th 
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sclera together to give a flat ga vuivocated this procedure | iuse he 
le 
Lister™ advised removal of all the sclera the cosmetic results 
] } + 
ophthalmitis, thus cutting operative reaction, [i 
ong re wien 0 uppurauiol WCT¢e i 
) SVI | 
neurectomy at the time of simple Mt and Lang, th 
S means of reducing postoperative reac became redundant th reports ot | 
tion techniques tor imsertion of implants either 
into Tenon’s capsule or the scleral cavity, 
N ON WITH vith d nintion 
hn descriptions ¢ plan 
\1 N terial nd of different 
In 1885 Mules*? reported burying hollow and with arguments as to the == 
re] g g 
’] nherec within 1! scleral envelope at of theses tvpes of operations as compared 
2 Sp es W a 1\ ] a mpal 
the tir of evisceration. He removed the with each othe nd as compared with simple 
cornea. inserted the implat nd sewed the enucleation and simple evisceration 
sclera vertically and the niunetiva hori \s the years passed, improved techniques 
ontally. Out t the ni s he origin lly gradua re ed e ive oO nplants 
reported the ! ints h 1 te Dbe remove | which were extruded, 1 ius Verrey 1 1808 
0 vere extruded in four and in on other cM | 343 ises of \Mules’s ¢ peration vith 
there is a histu t the te of the scleral 
Th 
Mules initiated his operation with the idea 
i 
at 1111 neo ft ryt tah was 
ilso t ha i stump wl h? oft the ol be W t} 1 portion opti 
F 
1 normal ey When he nerve, and mplantation of a fenestrated 
efore the Ophthalmological aluminu b He believed removal of the 
: of the United Kingdom, | lemonstrated a posterior disc reduced postoperative reaction 
matient on who he had pertormed this a view which was later expressed by Ray 
peration. In the discussion, Frost cor ind by D trv. Fox idvised tenoto 
nted that he could €1 better movement mizing e red s an add n to Mules’s 
of the prosthesis than after simple enuclea- operation. He believed this reduced the in 
on although the stump itself moved per cidence of extrusions of the i plant 
fectlhy Dimitr it one t 
In 1886 reported burving hollow cornea intact in pe 
glass spheres thin Tenon’s capsule at the tion, but he soo 
time of enucleation. He performed this oper- procedure because of late = 
a | pian \ Ma ruy I 
retained in place in only one instance. In nor“ advocated mai cornea, with 
1887 Lang®® independently reported a similar cruciate incisions through cornea and sclera, 
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the apices of the 
the 


and closure 


corneal incisions and then covering 


cornea with a conjunctival flap. Poulard*’ 
likewise retained the cornea, and implanted 


instead of spheres in those cases 


ovoids 


where he did not retain the cornea. 


Burch*® described his technique as con 


sisting of making a scleral incision around 
two fifths of the of the globe 


ind just anterior to th “ectus, re 
moving the intrao ontents, wiping th 
endothelium oft back of the cornea, in 
18 mm 


mm. to 


(usually 
from 14 


the imecision 


serting a hollow 


in diameter but 
20 


varving 


mm.), and closure with 


six fine white silk mattress sutures. This 
procedure Was fi llowed by moderate ly severe 


reaction with protrusion of edematous con 


junct ises, but Burch 


iva in about half the « 
believed the reaction was less marked than 
with the original Mules’s operation. The 
] 3 to 6 weeks 


cornea became vascularized in 


but it did not become 


compl tely opaque, and 


Burch did not note thinning ite perfora 


tion of the cornea 
by others.*” 

inserted after 
ther or not 


cornea 


fill tl clet nveloy 


implant should 
completely, be 
iuse allowat must be made tor some con 
tracture he implant should be 
10 to 14 mm 1 dian if the 


cornea is 
diameter 1f the 
cormmea 
lor hin Tenon’s ipsule, 
he inferior and su 
1 a silk suture, the 


ving 


Con PUT 


iva, and the 


internal and and conjunctiva 


Lang also capsule the 
Many variations in the 


V erhoeft 


eans of a doubl 


sutures technique 


of closure have been reported. 


closed Tenon’s capsule by 


irmed, 3-0 chromic catgut suture passed suc 


cess! ugh both lavers of the capsul 


retracted end of each 
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severed rectus tendon, and closed the con- 
junctiva horizontally. 
closure of Tenon’s 


Berens®? advocated 


capsule by means of a silk suture which is 
tied outside the conjunctiva and is removed 
after healing is complete. Other variations 
in closure have included closing Tenon’s 
capsule with a purse-string suture, uniting 
the severed ends of the recti over the then 


closed Tenon’s capsule, and closing the con 


junctiva in still a third layer. 


Kirby® stressed the care which must be 


taken not to cut Tenon’s capsule, because of 
the resulting danger of the implant becoming 
displaced outside the capsule and thus outside 
of the also 


closure by overlapping Tenon’s capsule ob 


muscle cone. Kirby advised 


liquely instead of vertically and horizontally 

The percentage of extrusions of implants 
buried in Tenon’s capsule has been found to 
careful attention to the fol 


{ l ) Waiting for compl te 


be minimized by 


lowing details: 


ce ssation of bleeding be fore 1TS¢ rtion of the 


implant, (2) selection of an implant which 
is never larger than 18 mm. in diameter, with 


a 14 


mum, ® (3) firm closure of Tenon’s cap- 


mm. implant probably the opti 


sule and of conjunctiva in separate layers, 


(4) rigid and (5) introduction of a 


ast psis, 


conformer into the socket at the close of 


operation. Displacement of the implant out 


side of the muscle cone, even though it 1s not 


extruded, has been found to occur all too 


frequently if Tenon’s capsule is ruptured 


ind/or if too large an implant is inserted 


Such displacement of an implant is cer- 


tainly far more detrimental to the cosmetic 


result than insertion of no implant at all. 
\fter implantation following either evis- 


Lion 


the 


cet enucleation, a round stump re 


sults, prominence of which depends on 


the size of the implant used. If it is very 


a shell artificial eve serves best, 


ut if a small implant is inserted and the 


prominent, 


stump is not prominent, a reform eye ts 


used 
The different implants which have been 


described are legion. These include: hollow 


ENUCL LE 
— 
liad +} 
same stitch including the 
just in front of the 


TACK S 


silver ball,° aluminum frame or 
ball of silk,™ 


ball,** 


autogenous cartil 


sponge 
fenestrated ball,’ rubber ball,*®* 


iwar-agar,”” parathin 


liquid paraf 


fin,’ 


iwe graft," ** 

preserved cartilage 1utogenous bone 
autog 

hollow gold ball,®® ** pr 


form ot 


charred bone 
enous fat graft,7*"* 
d tei 


1 sphere or at void, of 


serve m the 


either a grooved 
sphe re, 84 (a soft plastic 
which reaction), 
perfor 

ved, or designed 

be sutured to it, 
perforated tan 


tern bent into 


dental 


ind 
enucleated rabbit 


lace of enucleated 


een sutured 


the epithelial 


fo 


rtunate 


d hollow 
at caust 


chronic 


extrusion 


ipp has observe 
1 


Clapp s case the 
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implant broke as a result of 


fist: removal of the fr 


agn 
laborious but no serious damags 


Causes as 


Pure polyethylene plastic 


tissue reaction as ince known, 


should best where it is desir 


have implant which can be mo 


at the time of the op¢ration 


Implants prepared fron 


tissues act only 


they are autogenous grafts 
Preserved cartila 


wa de sirable 


ample, causes a foreign 


irbed 


spheres ) CAUSES 


gradually Charred 
Guist’s bon 
1 and O’Brien 

move every 


one 


sion al 


30 to 40 percent ; 


1522 
} 
ot olass \\ is 
f glass w 
resulted 
ible to 
] 
one sucl 
talum sheet in four-leaf pat report 
up shape celluloid sphe e ever inserted 
vax.** In addition, freshly because of late throug! 
eves have been sutured in tissur 
human eves antocvenons of the rious avtowenous raf 
1utog is grat rious autog 
skin and subcutaneous fat have HEE s erally used for burying in the orbit, th 
urfaces of the grafts exposed.” with fascia lata, almost none; with cartilage 
\t present, the materials 1 st suitable f very 1 ut somew variable: w 
iking nona cid im] 
ert material e vitalliu tantalur or 60 percent. Cartilage is probably best in that 
rvii completel Ivmerized methyl ois rigid, remat viable whet mplanted 
methacrvlat These materials stimulate the ind undergoes little or ne sorption; how 
f surrounding ever. tolerance of the orbit for but 
nnective-tissue 1 brane. Gold and glass plants f the nert materials o good 3 
cause somewhat more fibroblastis prol fora seems neediess te perfor the 
tion but not an excessive amount. and are surgery required to obtain cartilage or am 
ht st as good for buried imp nts. There other tissue for at utogenous gratl 
is no necessity for using any of the other 
erials which have been described for this 
that Mules, Frost and Lang select have informatior re those in Egyptian 
g La 
matorv reaction inducive to am = colored glass inserts. Aztec and Inca mui 
of the 1 plant Llollow elass plants ire mies also ften have irtific leves. as do some 
theoretically objectionable in that they might Greek statues. Mention is 1 
bre vithin the orbit but such accidents eve makers in old Roman literature. How 
ire oO rare s to be negligible. I can find ever, the first definite mention of artilicla 
ol one actual report of such an occur eves being worn by human beings by Pare 
rence,” but Dr. Clyde Cl | (1579). He described and illustrated oval 
ane additional case.* In Dr shell nrocthecec 1 he nd <ilvetr 
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and enameled, designed for wearing 
lids 


Venetians are 


painted 
beneath the 
credited with making the 
16192 


ind were n ile 


first glass eves in These were 
molded 


dividual case. The Venetians’ technique was 
exposed in 1749, 


eves 
to order for each in 
ind subsequently a few 
families, espect illy in France, developed this 


and retained what knowledge they 


gained as family secrets 

(joudard credits a glass blower of Nevers 
making the first blown-glass 
1740, but Dimitry? 


zayv with first describing blown-glass eves in 


with pros 


thesis in 2 credits Sau 


1867. “Shell” eves, made of a single layer 
of glass with relatively sharp edges, were the 
1898, when Snel 


“Reform-Augen” 


only ones available until 


irst had his 


hese eves consisted of a double shell 


with a hollow spa between the shells and 


smoothly rounded edges. They represented 


two advances in the making of artificial 


eves: the rounded edges did away with much 


prostheses could be made 


discomfort, and the 


is thick as desired for filling out deep-set 


1 
sockets Shell 


es were thereafter rarely 
used except to cover disfiguring or shrunken 
eveballs, or in <ets with very prominent 
stumps 


Muelle r \\ iesbaden he 


ificial eves under the direction 


brothers of 
gan making art 
August, 1898. Thereafter, 


of Snellen in most 


btained by choosing the 


collec 


artificial eves were oO 


best fit and match from. stock 
tions. 


faults. A 


only 


(;lass eves have certain inherent 


lead-glass prosthesis may last nine 


months to two vears because of some ero 


sion of the glass by the lacrimal secretion.’ 


Soda-glass eyes are more durable, but very 


fragile. As early as 1863 Davis, an artificial 


eve maker in this country, stressed the im 


ht 


portance of not only obtaining an exact indi 


vidual fit but also of discarding a prosthesis as 


soon as it developed any rough surface.'’® 
Continuation of wearing a glass eve after its 


surface begins eroding has resulted in much 
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discharge, conjunctival ulceration, and subse 
quent contracture of the socket, as well as 
needless suffering."' 

Have s'™! collected 14 


plosion” of reform eyes. Such an “explo 


reports of “ex 


sion” consists of a break occurring in the 
posterior shell and a sucking in of orbital 
tissue because of the relative vacuum (ap 
proximately one-half atmosphere) within the 
prosthesis. Such on occurrence is frightening 
to the patient but is not serious. 

Finally, glass eves can be made to fit a 
misshapen socket only by an expert glass 
blower. Thier''* described a method of ac 
tually molding the socket and making the 
glass prosthesis the same shape as the mold, 
but such a procedure was not adaptable to 
very widespread use. 


Since 1944, glass eyes have been largely 


replaced by plastic prostheses of methyl 


Such eyes were only 


occasionally made''* before widespread 
production of them was first begun in that 
by dental United 
States Army. 


A number of variations in technique may 


vear technicians in the 


be used for making acrylic prostheses, but 
the general plan is as follows: An iris disc 
is made by painting a transparent dise (com 
posed of ethvl cellulose, smooth water color 
paper or glass) with permanent pigments, 
or by utilizing a photographic reproduction 
of a real iris. This dise is incorporated in a 
clear acrylic button the shape of the cornea 
ind the anterior chamber. If a large stock 
of such buttons is available, a direct match 
can be selected for the fellow eve. Otherwise 
the iris dise is painted individually to match 
the other eye. This button is then invested 
into an acrylic sclera, which may be selected 
on the basis of stock sizes and shapes or 
mav be prepared from an actual mold of the 
socket. Opacity of the scleral plastic is ob 
tained by mixing in some titanium oxide for 
the whitish background and mixtures of red, 
blue, and vellow pigments to give the desired 
color. Blood vessels are reproduced on the 
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scleral portion with red pigment or etching 


ink, and sometimes red ravon threads. A 


clear laver of acrylic is then applied and 
erized or “cure 

\ great advantage of acrylic prostheses 1s 
that they may be ground down to attain the 
best fit possible. If the prosthesis is shaped 
from an actual mold of the socket, alterations 
in shape toward the conventional form are 


Meticulous 


taken to polish every surface of the acrylic 


often necessary care must be 
prosthesis, 

Disadvantages of the plastic eye consist in 
its tendency to scratch if handled roughly, 
and in the occasional hypersensitivity which 
may develop to the plastic. The occurrence 
methyl methacrvlate is re 
on as | out of 100 or as 
10.000."** 


of allergy for 


ported to be n 


is con 


rare as 1 out of Incomplete 


polymerization is be to 


eve pe of impor 
tance in the development of such hypersensi 
tivity 


the 


contents 18 so marked that a prosthes s can 


In cases where destruction of orbital 


not be retained by the lids it can only mini 
nize, never obviate, the cosmetic defect. The 
mutilated socket can often be concealed less 


conspicuously with plain flesh-colored 


patch than with a prosthesis shaped and 
colored like lids and an immovable eveball 
However, prostheses made to cover the en 
tire orbit will often result in a fairly satis 
factory appearance. Such prostheses can be 
made from wax, but are more easily made 
from latex 

lor preparation of a latex prosthesis, an 


Iipre ssion 1s taken of the opposite eve and 


t 


nor 


illy opened lids, and a thin prosthesis ts 


cast from latex which has been colored to 


he skin 


itch The markings of the eveball 
are then painted on and artificial lashes are 
attached. Latex prostheses shrink with ti 


ind the pigme nts become discolored, so It ts 


usually necessary to recast such prostheses 


about once i vear sc prosthe SCs are 


held in 


place by attachment to ordinary spectacles or 


tremely light in weight and can be 
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by a small metal band partially encircling the 
head. 


RESULTS OF ENUCLEATION AND EVISCERA 


rION, WITH AND WITHOUT BURIED 
IMPLANTS 
A. DANGER OF MENINGITIS 
Cutting the optic nerve during enuclea 
tion affords a potential pathway via the 


meninges of the optic nerve to the meninges 
of the brain. Evisceration was originally in 
troduced to obviate danger of meningitis in 
those instances where the eve was removed 
because of panophthalmitis, and evisceration 
for such 


been advocated 


131 


has repeatedly 


cases However. the actual occurrence of 
meningitis following enucleation is rare. Out 
of 


ported in 


10,743 collected cases of enucleation re 
1898, there were only seven 
deaths from meningitis, all ocurring in cases 
with panophthalmitis. Out of 768 collected 
cases of evisceration there were no instances 
of meningitis 

(1900) 478 


and 


collected 
deaths 


2.875 cases of enucleation, of which 273 were 


DeSchweinitz' 


cases of evisceration with no 


for panophthalmitis, with only one death 


Out of 52 cases of panophthalmitis with 
death from meningitis which he collected 


from the literature, 33 followed enucleation 
Proof was lacking that those cases of men 
ingitis occurring after enucleation resulted 
from the operation rather than in spite of it. 
No large scale statistics are available as to the 
occurrence of meningitis following eviscera 


ion, but that it « 


an occur is illustrated by 
the fact that Schuleck'™* had two deaths out 


ot 36 eviscerations 
In the reported cases of meningitis follow 
ing enucleation, thrombosis of the cavernous 


This 


as to whether menin 


sinus has been frequently mentioned. 


act raises the question 


gitis was actually the result of bacteria 


entering the optic nerve sheaths or whether 
resulted from the surgical trauma to in 
fected orbits. If the latter is the usually cor 


rect answer, it would be better to perform 


= 
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simple evisceration rather than the frill op- 
eration advocated by Lister and Weve. 

In either event, in these days of available 
antibiotic therapy, it seems probable that fear 
of meningitis should rarely influence a de 
cision as to whether enucleation or eviscera- 


tion is to be performed. 


B. DANGER OF SYMPATHETIC OPHTHALMIA 


In a majority of the reported cases of sym 
pathetic ophthalmia following any form of 
eveball removal, there are grounds for sus 
picion that sympathetic ophthalmia might 
have developed if no operation whatever 
were performed or that it was already present 
in a clinically unrecognized stage at the time 
the eye was removed. Nevertheless, there are 
adequate reports in proof that evisceration 
will not always prevent sympathetic oph 
thalmia if the eviscerated eye is potentially 
sympathicogenic, and that evisceration can 
rarely result in sympathetic ophthalmia even 
if the eviscerated eve was itself in no way 
dangerous. 

Thus, deSchweinitz™* (1900) collected 
317 cases of Mules’s operation with sym 
pathetic ophthalmia occurring afterward in 
six instances, and in one case (that of Car 
row ) the original condition excluded the pos 
sibility of its having originated the sym 
pathetic ophthalmia. 

Gifford'** (1908) 


probable sympathetic ophthalmia after evis 


collected 18 cases of 
ceration. Nine of these cases occurred after 
simple evisceration and nine after Mules’s 
operation. Most of them occurred two weeks 
to a year after the evisceration. Gifford was 
able to collect only three cases of possibk 
svmpathetic ophthalmia following enuclea 
tion, and none of these cases is really con 
vincing. 
Holdener** 


of possible sympathetic ophthalmia follow 


(1930) reported five cases 


ing enucleation, all occurring in patients who 
had suffered perforations of the globe 14 to 


29 days before the eye was removed. In 


these cases an anterior uveitis developed in 
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the other eye between 18 to 35 days after 


enucleation, but in each instance the iritis 
was very mild and healed without loss of 
vision within a few weeks. 

Dor? 


subjective symptoms of photophobia, and so 


found a much higher incidence of 


on, in patients who had had eviscerations 

than in those who had had enucleations. 
\dvocates of 

time to time stated the belief that this opera- 


evisceration have from 
tion does not cause sympathetic ophthalmia 
more often than does enucleation.'** Never- 
theless, on the basis of reported cases, it 
must be concluded that sympathetic oph- 
thalmia is a definite, although small, possi- 
4° and _ that 


it probably never actually begins following 


bility following 


enucleation. This tact must be weighed as 
definitely against evisceration in determining 
which method should be utilized for removal 


of the eye. 


COSMETIC APPEARANCE 


Cosmetic appearance after removal of an 
eve must be judged on the basis of appear- 
ance and movement of the prosthesis rather 
than on movements of the stump, as was 
emphasized by Noves in his discussion of 
Mules’s original report. Most reports con- 
cerning the cosmetic results of enucleation 
and of evisceration agree that motility and 
appearance of the stump are best after evis- 
ceration with implantation, second best after 
either simple evisceration or after enuclea 
tion with buried implant, and poorest after 
simple enucleation. 

However, appearance and movement of 
the prosthesis bears rather little relationship 
to the motion of the stump because of lack of 
transmission of movements of the stump to 
the artificial eve. The artificial eve simply 
rests in the conjunctival sac, being held in 
place by the lids. It derives its movements 
from retraction of the various fornices, by 
contraction of different rectus muscles with 
relaxation of 
itself 


simultaneous the opposing 


muscles. The stump simply _ slides 
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around beneath the -prosthesis. One excep- 


tion occurs in sockets with prominent, 
convex stumps which will support shell eyes 
similar to contact lenses," but the attain 
ment of such stumps is uncommon. The de 
gree of actual prominence must be exact if 
the stump is actually to support the shell and 
still not result in apparent proptosis 

There is no uniformity of opinion as to 
which procedure results in best motility of 
the prosthesis. For example, deSchweinitz! 
preferred simple enucleation, Gradle™ 


Dimitry 


pre 


ferred evisceration with implant, 


‘ preferred each of the procedures 


under discussion at one time or another, and 
had the task of 


fitting prostheses, expressed no opinion ex 


Gougleman,''® who actually 


cept that a small ball implant usually gave a 
better result than a large implant 

Retraction of the upper lid sulcus is per 
haps a more noticea!.e cosmetic defect after 
removal of the eve than is poor motility. 
Some degree of sinking of the upper lid is 
apparent in all cases except those with deep 
set eyes. This sinking of the upper lid has 


} 


been blamed on v but recent 


arious factors, 


prosthe ses attached to par 
the lid 


rarely occurs after these procedures) seems 
the fact that 


experience with 
of 


tially buried (sinking 


in plants 
to prove the sinking 1s due to 
the weight of the prosthesis is supported by 


the lower lid and that it therefore tends to 
push the lower lid outward and downward 
and to tilt backward in its upper periphery, 
iffording improper 


support the upper lid without pushing the 


support to the levator. It 


cannot be n large enough properly to 


lower lid so far downward as abnormally to 
widen the palpebral fissure. A flange or ridge 


ed 


reduce the 


on the ge of the prosthesis some 


upper 


times will upper lid sulcus, but 


more often it will produce a staring expres- 


sion more repulsive than the deep sulcus, 


as well as reduce motility 


conceded 


It is rather generally 


that ab 
normal deepening of the sulcus 


lid 
} 


by insertion of an implant at 


upper 
is minimized 


the tin of nucleation or evisceration., How 
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ever, Gougelman warns against too large an 
implant on the grounds that a fuller eye than 
normal is less pleasing than a small or deep 
set eve, and that if the stump is too large it is 
neither possible to keep a normal fold in the 
upper lid nor to prevent an appearance of 
unnatural fullness. 

Years after prostheses have been worn, 
there is not infrequently a relaxation of 
the lower lid with exaggeration of the de- 
pression in the upper lid, a backward tilting 
of the prosthesis, and even loss of the lower 
fornix with inability to retain any prosthesis 
in place. 

A good cosmetic appearance is probably 
best obtained after either evisceration or enu- 
cleation if a small or medium-sized implant is 
incorporated in Tenon’s capsule or the sclera, 
and the results are approximately equal fol- 
lowing carefully performed operations of 
either type. However, all patients who have 
undergone one of these operations have at 
least 


prosthesis, and all except those with promi- 


some restriction in motility of the 


nent brows and deep-set eyes have some 
degree of displeasing sinking in of the upper 
lid sulcus, 

Alt'*® even advised Green’s™*procedure of 
removing all conjunctiva, tarsi, and lid mar- 
gins and sewing the skin of the lids together 
(complete ablation of the socket) as prefer- 
able for most working people on the grounds 
that the plain skin-covered socket did away 
with all socket irritation and discharge and 
Was often less conspicuous than a socket 
containing a prosthesis. 

childhood is 


believed to interfere 


Enucleation during early 


rather comn only more 
or less seriously with orbital development 
ple, \ orisek™ 


ry small disfiguring or 


des« ribe d a man 
} 


For exan 
with a ve it which he 


blamed on removal of the eye at the age of 


two years. However, recent studies'**?* 
have shown that while a measurable defect in 
bony development occurs if the eye is re 


moved before the age of five years, and pos 


sibly even up to the age of 18 vears, this 


deficiency in development is only in the or- 
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der of 0.5 to 2.5 mm. in orbital height and 


width, with slight overgrowth of the maxil 
lary antrum. The defect is not cosmetically 


apparent. Those cases with implantations 


showed slightly less deficiency in orbital 


development than those with no implanta 


tions. 


PROCEDURI CORRECTING COSMETIC 


FOR 


BLEMISHES AFTER REMOVAL OF THI 


EYEBALI 


\. RETRACTION OF UPPER LID SULCUS 


In cases with sunken sockets, where re 
traction of the upper lid sulcus is most likely 


to be very disfiguring, a few ophthalmolo 


gists have considered it advantageous to in 
crease the volume of the orbital contents by 


late implantations. Suker®® prepared a pocket 


in the center of the socket about 3 mm. be 


low the conjunctival injected para 


and sutured the over 


ther. 


ftin into this pocket 


lying flaps firmly 


pre pared a pod ket within the central 


Fox! 


ision in the upper temporal 
mplanted a 12- or 14 


m. gold isdale’® believed late im 


plantation of a glass sphere would occasion 


7 ‘ 
ally improve appearance but would never 


improve motion of the prosthesis. 
W heeler® 


glass implant wi in ; rior-posterior di 


described a grooved hollow 


ived implantation 


within the muscle co He incised the con 
junctiva horizontally and dissected it up 


widely, made a_ vertical incision 


rather 
through the fibrosed mat of collapsed Tenon’s 
capsule, carried this incision down almost to 
the apex of the orbit, and inserted the im 
plant so that the rectus muscles (if identified ) 
fitted 

DeVoe” 


glass ball was fre quently difficult because the 


in the grooves 


found late implantation of a 


muscles pursued an eccentric course as a 


result of the scarring following enucleation, 
that it was usually impossible to implant a 
sphere larger than 16 mm. in diameter with 
out its extruding either anteriorly or pos 


teriorly, and that such implantation did not 
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improve movement of the prosthesis and 
would improve the unsightly retraction of 
the upper lid sulcus only slightly if at all. 
Dimitry believed the cause of retraction 
of the upper lid sulcus was attachment of 
the inferior rectus to the superior rectus 
following enucleation ; contraction of the in- 
ferior rectus, he supposed, would pull the 
superior rectus downward, thus indirectly 
pulling the levator and septum orbitale down 
ward and backward because of the partial 
the su- 
this 


these structures to 
rectus sheath.?°° 


the attachments of the superior rectus from 


attachment of 
perior Because of 


theory, tried carefully severing 


ihe levator at the time of enucleation, but 
he found the end results were not improved. 

Correction of an abnormally deep sulcus 
in the upper lid has been accomplished by 
insertion of a buried graft or implant 
directly within the upper lid. Smith’? and 
Devoe? 


preferred fascia lata Strips, Vannas' 


employed dermal grafts, Cutler? 
used 
autogenous cartilage, and Sugar and Forest 
ner’®* advocated individually shaped acrylic 
implants varying from 27 to 30 mm, in 
length and 5 to 8 mm. in width. The graft or 
implant is placed between the septum or 
bitale and the the 


brow, and should arch around so as to fill 


orbicularis, just below 

out the upper lid sulcus in as normal a pat 

tern as possible. Cosmetic improvement has 

been reported as being uniformly worth 
The defect 


closely as possible at the time of the opera- 


while. should be corrected as 
tion if an acrylic implant or an autogenous 
fascia lata graft (which do not absorb) is 
used, but the defect should be overcorrected 
if a partially absorbable autogenous graft 
such as dermis (which eventually absorbs 
by 30 to 40 percent) is used. 

Surprisingly, I have been unable to find 
any mention of tightening the lower lid for 
the primary purpose of restoring a normal 
upper lid sulcus. Certainly tightening the 
lower lid to hold the prosthesis upward and 
not tilted backward, thereby supporting the 


levator and septum orbitale, is a logical and 


ispect o1 the sock 
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comparatively minor procedure. It does not 
induce abnormal widening of the palpebral 
fissure. The results of such a procedure can 
be determined preoperatively by pinching the 
skin just lateral to the lower lid into a ver- 
tical fold while the prosthesis is in place. 
| have never seen this procedure used except 
where actual ectropion was present, but the 
results in terms of appearance of the upper 
ld were so good I believe it should be used 
rather commonly for its effect on the appear- 
ance of the upper lid alone. 


B. RELAXATION AND ECTROPION OF LOWER 


LID 


Relaxation or actual ectropion of the lower 
lid, with difficulty of even retaining a pros- 
thesis in place, is best corrected by a lid- 
tightening operation such as the Kuhnt 
4, 158 


Szvmanowski 


CONTRACTED SOCKET 


Partial contraction of the socket may 
result from wearing no conformer or pros 
thesis following enucleation, the subjunctival 
tissue gradually becoming slightly fibrosed 
ind rigid instead of retaining its normal 
‘lasticity.** However, in such instances the 
t can be gradually enlarged to normal 
size by the wearing of increasingly large 
conformers, even if the eye was removed 

inv vears previously.’ 

More extensive contracture of the socket 
nay result from wearing a prosthesis with a 
rough surface so that ulceration and gradual 
scarring of the conjunctiva take place. Even 
greater contracture may be encountered in 
sockets where eyes have been removed be 
cause of severe infection with conjunctival 
ulceration or because of trauma from chemi 
cal, thermal, or mechanical causes 

lf the contracture is not so extensive as 
to preclude the retention of a very small con 
former, and if there is not too excessive sub 
conjunctival scarring, the socket can often 
he reformed by using increasingly large con 
formers. Another procedure at times effec 


tive consists in strapping or splinting a 
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normally large prosthesis into the orbit, with 
application of pressure to the prosthesis (via 
a pin attached to its anterior apex) for at 
least two months,.**? 

For restoration of sockets so contracted 
that small conformers cannot be retained, 
various plastic operations have been devised, 
most of them dependent on skin grafts. 

Free skin grafts are of three varieties: 
(1) Ollier-Thiersch grafts, first taken by 
Ollier with a needle and later by Thiersch 
with a razor, theoretically purely epidermal 
but actually including a small amount of 
dermis, (2) split-thickness grafts including 
epidermis and one half to two thirds of the 
dermis, and (3) whole-thickness grafts in- 
cluding epidermis and all of the dermis. 

The thinner grafts vascularize more 
quickly and are more likely to remain viable. 
With a free graft there is more contracture 
than with a sliding or pedicle graft, and 
even with a pedicle graft there is a tiny bit of 
contracture from scarring along the plane of 
junction of graft and underlying tissue.*** 

Maxwell*®® 


for forming a lower cul-de-sac and increas- 


first described an operation 


ing the vertical diameter of the socket (by 
4 mm.). His operation consisted in prepar- 
ing a crescent-shaped skin flap, with the upper 
margin 5 mm. below the lower lid border, 
and 8 mm. wide in the center, left attached 
to the subcutaneous tissue in its center; 
this was inverted through an incision ex 
tending through the lower lid, from the up 
per edge of the flap into the lower part of 
the socket, so that the epithelial surface 
could be sutured to the edges of the con 
junctival incision. 

Schwenk'™ used Maxwell’s method for 
restoring the lower cul-de-sac and, in those 
cases where almost all of the conjunctiva was 
lost, also employed a pedicle flap from above 
the brow for restoring the upper cul-de-sac. 

Weeks'® used a full-thickness skin graft 
to restore either the lower or upper cul-de- 
sac. He inserted a rubber mold at the time 
of operation and overcorrected the defect 
about 50 percent. Disadvantages of this pro- 
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cedure consisted in undue thickening of the 
lid because of the thickness of the graft, 
often an unpleasant discharge with some 
odor, and growth of hairs from the graft. 
Czapody,’*®* in 1935, again advocated use 
of full-thickness grafts, and kept the cul-de- 
sacs stretched postoperatively by means of a 
two-piece form which could be spread like 
the blades of a speculum. Lugossy,’** how- 
ever, criticized the Czapody operation be- 
cause late scarring often resulted in an im- 
movable and very disfiguring appearance of 
the lids. 
introduced his “epithelial 
inlay” in 1916, and was the first to describe 
use of a Thiersch graft for replacement of 
conjunctiva in contracted sockets. His pro- 
cedure consisted of full dissection of upper 
and lower cul-de-sacs and insertion of the 
graft wrapped around a mold of dental stent. 
Esser’s procedure has been redescribed 
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many times with minor variations and 
is still the most commonly used operation 
for restoring severely contracted sockets. 
Several details of technique which have 
been emphasized are worthy of mention. 
Dissection beneath the lids should be kept 
very superficial in order not to end up with 
lids which are too thick; all scar tissue and 
granulation tissue should be removed and, if 
the 


should be split and thinned to reduce the re 


tarsal conjunctiva involved, tarus 


sulting thickness of the lids. The dissection 
be 


below the infraorbital ridge, 


should carried down one-fourth inch 
up to the levator 
and one-half inch to each side of this muscle. 
The graft should be as thin as possible and 
50 percent larger than the defect 

The epithelial surface of the Thiersch 
graft is usually kept against the mold or 
conformer either by suturing the graft 
around the mold or by sticking it on with 
rubber cement, but the graft margins may be 
sutured directly to the edges of the defect. 

A conformer or prosthesis should remain 
in the socket at least three weeks, keeping 
the cul-de-sacs stretched. Various conformers 


of rubber, latex, or acrylic have been advo 
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cated in place of a mold of dental compound. 
Flexible conformers such as one simply cut 
from a hollow rubber ball'™* are probably 
best, because these can be quite large and 
yet can be inserted without a canthotomy. 
After healing is complete, small blisters will 
indicate the positions of occluded lacrimal 
ducts, and these can be opened with a hot 
needle to allow a moist socket. 

©’Connor and Pierce’’® advocated use of 
any available conjunctival flap from else 
where in the socket, or otherwise a very thin 
bipedicled skin flap from the upper lid, to re- 
place tarsal conjunctiva of that lid, because 
a Thiersch graft over the upper tarsus often 
contracts sufficiently to buckle the upper 
tarsal plate and concentrate the cilia in the 
center of the lid. 

A combination of skin and mucous mem 
brane as a lining for the socket has most 
generally been condemned, but Marcks and 
Zugsmith™ have recently reported obtaining 
more flexible sockets by leaving a central 
area of intact conjunctiva if any is available, 
or, in case there is no conjunctiva, using a 
two-stage procedure of suturing a central 
epidermal graft in place and later reforming 
the fornices with Esser’s procedure. They 
sockets 


mucous 


found that, in with a combination 


epidermal and membrane lining, 


there was a period of increased secretion 


which gradually reduced, with the epidermal 
graft becoming soft and flexible within a 
year. They also emphasize the importance of 
a normal-appearing caruncle for proper cos 
metic appearance, and advise that, if it is 
bound down with scar tissue, it should be 
freed by means of a “Z” plastic or a mucous 
membrane graft. 
Free mucous membrane grafts have o« 
casionally been advocated for re pair of con 


For 


oT 


sockets. Clay and 


tracted 


about 3 by 5 cm., taken from each side of 


women, 
advised two grafts, each 
the vagina, from between the inner margins 
of the labia minora and the outer margins 
of the hymen. In men, they preferred mucous 
membrane from the prepuce but, if the con 
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was large, insufficient 
could be 


lists the preferable 


defect 
mucous membrane 
that 


junctival 


obtained from 


site. MacKenzie’ 
grafts as follows: 


mouth, (2) 


sites for obtaining donor 
(1) 
(1) vagina, (2) 


fetal 


in the male, 


the femal 
De 


for 


prepuce; in 
mouth. 

Roetth'’ membranes 
of the 
chorion surface being placed against the raw 
the 


employed 


repair conjunctival defects, 


surface and nnion forming the free 
marked shrinkage 
and Phillip’ 


amnioplastic and noted some shrinkage after 
of 


surface, but found very 


after three weeks. Law used 


three months but retention of a fornix 


fair depth. 
Berens'* devised an operation to restore 


the lower cul-de-sac 


overly 


which preserved the 
ng conjunctiva, and thus obviated the 


necessity of any grafting, for use in those 


cases where the lower fornix was obliterated 
but 
of 


by subconjunctival scar tissue where 


there was no serious shortage con 


junctiva. 
Hen 


lower cul-de-sac at the 


vertical incision into the 
Work 


undermined 


cm 


outer canthus. 


ing through this incision, he 


the conjunctiva and removed all scar tissue 


ire extent of the 
orbital n 


double 


down to and along the ent 


interior sur of the lower largin 


sutures 


then passed three armed silk 
the mobil 
the 

skin at 


rubber pegs (Snellen 


through conjunctiva, 


mito the depths of formed cul de sac, 


and out through the orbital margin, 


tving the sutures over 


With this procedure, he 
to insert 


sutures ). found it 


unnecessar\ any conformer or 


prothesis at the close of operation 
obliterated lower 
d the 


and carried his dissection 
orbital 1 


For reformation of an 


fornix, Nordlow'* dissect conjunctiva 
lower lid 


th the 


from the 


down benea nargin, shortened 
the lid with a Kuhnt-Szymanowski opera- 
and sutured the conjunctiva into the re 


Wes 


technique 


tion, 
sulting cul-de-sac with Snellen sutures. 
described Damel’s 
restoration of the lower cul-de-sac 


the 


kamp"™ for 
as incising 
conjunctiva back of 


lid 


horizontally 6 mm 


the margin, 


undermining the palpebral 
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the lid free to the 


orbital margin, and suturing the edge of the 


conjunctiva, dissecting 
undermined conjunctiva to the inner surface 
of the skin of the lid near the orbital margin. 
The the 


portion ‘ot allowed to 


remaining bare surface in lower 
the socket is simply 
epithelialize over. 

desirable to widen the 


Noves** 
small temporal skin flap for this pur- 


( ecasionally it 
external canthus described the use 
of a 


pose. 


D. DEPRESSED FRACTURE OF ORBITAL FLOOR 


Not infrequently, eyes are enucleated be 
cause of an injury which is sufficiently severe 
to the orbit 


sinus, 


fracture floor of th into the 


maxillary with prolapse of orbital 


structures downward and backward; there 


is usually an associated comminuted fracture 
of the zygoma. 
1s recognized within 2 


orbital 


such a fracture 


or 3 weeks of the injury, the proper 


shape can generally be restored by packing 


iodoform gauze in the antrum, Later, such a 


defect is easily repaired by a sub 
intation along the depressed 


should 


an operation of 


periosteal imp 


orbital floor. but the bony orbital floot 
be completely healed before 
this sort is performed 


or 
lata, 


building up the orbital floor fascia 


cartilage, bone, tantalum, acrylic, and 


glass wool (fiberglas) have been uti 


lized. cartilage or 


least 


\utogenous 
the 


while 


fascia lata grafts have chance of 


resulting in infection, glass wool or 


easier to insert in 


1e defect. 


tantalum wool ts proper 


correcting tl 


positi m for 


PARTIAI COMPLETE EXENTERATION 


OR 


After exenteration of the orbit the defect 


gene rally best covered by latex 


nply an inconspicuous patch. However, 


surgical procedures, none of them 


ery satisfactory, have been advocated for 


partial cosmetic repair 


Golovine**® utilized skin flap 


a pedicle 
from the temporal region which he carried 
behind the outer 


through a vertical incision 


| 
= —— 


ENUCLEATION AND 


canthus and sutured into the orbit along the 
edges of conjunctiva, the lids having been 
preserved. After the graft had taken well, 
the pedicle was cut, the skin incision outside 
the canthus was closed, and an artificial eye 
could be retainec within the lids. 
Goldst 


was complete, and lined the undersurface of 


in'’’ freed the lids, after healing 
each lid with Thiersch grafts. He then split 
the lids and inserted Thiersch grafts, and 
the patient was able to wear a prosthesis 
which would fit into these slits. 
Hagedoorn’ described a four-stage op 
eration for use after complete exenteration 
but with retention of skin of the lids. The first 
stage was implantation of fat and connective 
tissue beneath the lining of the lower part 
of the orbit; the second stage was mobiliza 


tion of the overlying epithelium and moving 
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the fat back to the apex of the orbit; the 
third stage was mobilization of the skin of 
the 
orbit by means of another fat transplant ; and 


lids and completing the filling of the 


the fourth stage was an Esser operation for 
contracted socket. 

Kolen'? described an ingenious method of 
reconstructing the eyelids by making pockets 


beneath abdominal skin and lining tae insides 


of the pockets with mucous membrane 


grafts. Later, slices of cartilage from the ear 
were grafted between skin and mucous mem 
brane, and finally the ready-made lids and 
socket were transferred to their final position 
via pedicles. Filatov’®? also advocated use 
of this procedure for reconstruction of a 
completely exenterated orbit, but he had not 
actually performed such an operation. 


(To be continued ) 
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EVALUATiON OF 


NIGHT VISION* 


Puittie Ross McDona.p, M.D. 


Philadelphia, 


INTRODUCTION 

The physiology of rod and cone vision 
has been under investigation for many years. 
Schultze’ was the first to suggest, in 1866, 
that the retina possesses two types of re 
ceptor cells, but it was not until 1895 that 
the duplicity theory was finally established 
by von Kries.? In brief, this proposed that 
the cones are concerned chiefly with visual 
acuity and color discrimination at high in- 
tensities of illumination while the rods are 
responsible for vision at low intensities. 
Parsons introduced the terms “photopic” for 
“set topic” for 


vision at high intensities and 


vision at low intensities of illumination. 

The phenomenon of retinal adaptation was 
first measured by Aubert® in 1865. During 
the latter part of the 19th century other in- 
vestigators, notably Koenig and Ritter* and 
\bney and Festing,® were concerned chiefly 
with the effect of wave length on the thres 
hold of the dark-adapted eve. With the de- 
velopment of more precise physical equip- 
ment, this work has been repeated several 
times, the most accurate measurements being 
those of Hecht and Williams® and Kohl- 
rausch.’ 

Shortly after the original measurements of 
retinal adaptation,’ Boll’ discovered visual 
purple (1876), and Kuthne® was successful 


in extracting it from the retina (1879). It 


was natural, therefore, to associate it with 


the visual fact, Parinaud,’® in 


1895, 


pre cess, In 


suggested that night blindness was 
caused by a deficiency in visual purple. 
Che correlation of the phy siologic studies 
of retinal sensitivity with the photochemistry 
of the retina is a most fascinating story," 
the nature of which was gradually revealed 
by the work of many investigators. Lythgoe 
embership in the Ameri- 
accepted by the Con 


Pennsylvania 


in England, and Hecht™ and 
the 


and Tansley,’ 
Wald,"* in_ this 


principal contributors to this problem. 


country, have been 


Coincident with the evolution of our 


knowledge concerning dark adaptation and 
the the 
was the interest shown by the nutritionists 


chemical nature of visual process 
in the isolation of the vitamins. It had been 
known for many years that a nutritional de- 
ficiency might cause impairment of night 
vision. Studies on the relationship of vitamin 
A to visual purple and the isolation of 
vitamin A from the retina by Wald** pro 
vided further impetus to the study of dark 
adaptation as a measure of vitamin-A de 
ficiency. The literature on this subject has 
recently been reviewed by Schmidtke.’® The 


results varied with the socio-economic status 


of the group tested, the apparatus used, and 


the enthusiasm of the reporter. It became 
apparent that did 
raise the light threshold of the dark-adapted 
However, the subjective nature of the 


vitamin-A deficiency 
eye 
test and the many variables that had to be 
considered did not permit its acceptance as 
a routine method for the determination of 
vitamin-A deficiency. 

Numerous instruments have been devised 
for testing the light sense. Until the advent 
test as a measure of 


of our interest in the 


vitamin-A deficiency, most of these were 
well-standardized models relegated to the re- 
search laboratories of those interested in 
visual physiology. The popularization of the 
test, however, led to the development of some 
instruments that could not fulfill the claims 
of the manufacturers. The literature on the 
instruments available prior to World War II 
has been adequately reviewed by Sloan." 
With the onset of the war, it was soon 
realized that, although great advances had 
our knowledge of visual 


been made in 


capacities at scotopic levels of illumination, 
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there were still many problems of a practical 


nature that were left unsolved. The hours 


from dusk to dawn assumed a new impor 
tance. The evaluation of night vision became 
of paramount interest both from the point of 
iew of identification of enemy aircraft and 
ial attacks against the 


the operation of aet 


problem presented to the military 


services, especially with regard to aviation, 
stated as (1) 
n the visual threshold n ight be expected in 


individuals, (2) 


in be briefly what variation 


test suitable for 


reduplicate the visual 


l 


2 
operations, (9) 


| pro 


re developed 
cibility re 
the validity of 


if any, could be 


the visual threshold of 


supposedly normal individual 
work to be ré port d he re 


Che investigati 
fifth parts of 
lin the ordet 

ind will be fol 
discussion of the problem 


coding paragraph 


WORK 


In a Zroup ol 

who had passed 

for aviation 

same dietary 

ge doses of 

in adequate 
threshold. 

ility and re 

tests of night vision 

were conducted 

it Randolph 

1941 

random by their 

dly in perfect health, 

20 


were 


ncorres il acuitv of 20 
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better and with no evidence of ocular disease 
The examinations were made by me during 
the second 10-week period of their flying 


training. The cadets, all of whom lived in 


permanent barracks, were fed in a central 


mess hall. The food was excellent and un 


limited quantities of milk, butter, eggs, and 
| 
green vegetables were provided. In a 


cordance with military procedure the cadets 


were allowed off the post only on Saturday 
on other nights—except while fl 


nights ; yime 


at night—they were in their barracks by nine 
o'clock. 
The 


phe rte graphic 


examinations were conducted Mm a 


darkroom, adequately ven 
Unk SS state d othe 


Hecht 


pre wer 


tilated to insure comfort 
wise, the dark adaptometer devised by 


and Shlaer"’ was used and the 


recommended by them followed. On calibra 


standard lamp, the logarithm of 


tion of the 


its intensity in micromicrolamberts (uw 1) 


was 12.962. The right eve of the examine 


was used in all experiments, the chin rest 


being adjusted to the right height by means 


of a pinhole disc temporarily inserted into 


the evepiece of the instrument 
right ev 


For light adaptation, the 
idapted to an intensity of 982 millilaml 
The test field was t 


degrees in angular diameter and fell 


for three minutes 


the nasal side of the macula 


cle grees to 


violet fi (Corning 511) was used in the 
field 


one fifth of a 


was exposed in 
The 


was controlled by means 


test which 


second intensity 
testing light 
neutral wedge and filters. This intensity was 
below the 
flash 


ind then was increased by steps of 0.1 (log 


usually set by means of the wedg« 


expected threshold value for the first 


reported seeing a 


241) until t ) 


flash 


The rod threshold was determined | 


by the 
described in the following 
Dark 
measured over a period of 30 
Chreshold 


logarithms of the 


‘method of limits” 


part of this paper adaptation was 


to 35 minutes 
recorded as 


readings were 


intensity expressed in 


micromicrolamberts (ordinates) and plotted 


enemy 

highly selected group of 

used to improve 
hre« 

Op EcTIVES 
re leter thy riations m certam 
riteria of dark adapta 

er) 

2 deter rie 

To study the rep 
of twe rent 

| ] ‘ 

Phe dark-adaptation 
lo2a let st 
Field. Texa luring ti 
| 4 iets sc it 
officers, waar all suppose 
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against time in minutes (abscissa). 

Range of dark adaptation threshold. The 
first factor to be determined was the varia- 
tion in the range of the dark adaptation 
threshold in such a group of cadets, whose 
ages ranged from 19 to 25 years. The entire 
course of dark adaptation was recorded for 
all individuals. The criteria selected for study 
were the cone threshold and final rod thresh- 
old 


final rod threshold values between 2.7 to 3.0 


In the entire sample 81.5 percent had 


log pw 1) and 75.3 percent had cone thresh 


] ) 


tween 5.6 and 5.9 (log uw p 1). 


analyzed statistically, the 


old values be 


If the data art 


logarithm of the mean cone threshold in 


micromicrolamberts was 5.75 with a standard 
deviation (2 0.198 logarithmic units. 
The logarithm of the mean rod threshold in 
microlamberts was 2.84 with a standard 
leviation (2) of 0.156 logarithmic units. The 
ition coefficient of the two final thresh 


olds is 0.20. This value is on the border line 


of statistical significance. The low correlation 
between these two thresholds had been pre- 
viously reported by Hecht."* 

Three categories were arbitrarily chosen to 
classify performance in the dark adaptation 
tests. Listed as good were all observers whose 
tinal rod threshold fell within one standard 
deviation above or below mean (2.68 to 3.00 


log w wl); as excellent, all those whose 


thresholds 


deviation 


were lower than one standard 


(2.68 log uw uw 1 or less); and as 


air, those whose thresholds were greater 
than one standard deviation from the mean 


None 


enough to 


3.00 » w 1) of those examined had 


thresholds high Suggest any 


evidence of night blindness or to warrant 
their performance being classified as poor. 
The cone threshold was not considered in 
this classification. 
Vitamin-A effects on night vision. In a 
study such as this, it is only natural that one 
of the feat to be investigated should be 
factors that might improve the visual thresh 
old. Of the group of 162 cadets examined in 
last 40 


detailed for this experiment. When reporting 


the preliminary survey, the were 
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for further night-vision tests, every alternate 
cadet No 
selection was attempted to include persons 
Phe subjects 


was used as a control subject. 


with high or low thresholds. 


were examined twice before starting the 
experiment. One group received 50,000 units 
of vitamin A a day as a supplement to their 
usual diet, the other group received only the 
ordinary cadet mess diet. The \ was 


an officer immedi 


vitamin 
taken in the presence of 
ately following the noonday meal. The entire 
group was examined weekly for a period of 
eight weeks. 

The total number of examinations in the 
control group was slightly less (9) than in 
the vitamin-A group because of examina 
the 


tions unavoidably missed. Half group 


was examined in the morning and half in the 


afternoon, since this fitted their flying 


schedule. One week each group was seen 


before exposure to much sunlight and_ th 
following week was seen after 1 to 2 hours 
of flying. This balanced the rise in threshold 
that 

bright 


might occur following exposure to 


sunlight for a period of several 
hours.?® 

The statistical analysis is based on 38 
before 


individuals since two “washed out” 


the experiment was completed. The results 
are listed together in Table 1. In order to 
appreciate fully the improvement that may 
take place as familiarity with the test in 
creases, the data have been further broken 
down so that the 


thresholds of 


one can mean 


first 


compare 


the two and last two 
eXaminations. 

In the group receiving vitamin A, the drug 
after the 


vitamin A 


started until second 
Those 
showed an improvement in their mean cone 
thresholds of 
the control group improved by 0.108 loga 
The difference (A) 0.050 be 


significant 


was not 


examination. receiving 


0.158 logarithmic units while 


rithmic units. 


tween these two values is not 
statistically since it is less than twice the 
0.051. 

Similarly the improvement in the mean rod 


\ was 


standard error of 


threshold of those receiving vitamin 
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0.150 logarithmic units while the control 
showed an improvement of 0.108 
units. The difference (4) 0.042 


between these two values is also less than 


group 
logarithmic 
two tests. 


twice the standard error of 0.050, again not 


rABLE 1 


mean cone 
(one 


ment with pract 
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it was found (in the control group) that 
there was no significant improvement in the 
r rod threshold after the first 
might expect slight improve 


‘e but this was to all intents 


LOGARITHM OF THE MEAN CONI THRESHOLDS IN MICROMICROLAMBERTS 


Vitamin A 


Fight-week pe riod mean cone threshold 


5.727 + .0133 
146 number of examinations 
161 standard deviation (6) (logarithmic units 


First two examinations 
mean cone threshold (log I 
38 number of examinations 


148 6 (logarithmic units 


Last two ¢ xaminations 


5 646+ .024 mean cone threshold log luul 


38 number of examinations 
148 6 (logarithmic units 
\ 158 mprovement (log 
Ditference A A. = .050 
S.D. of the 
difference 6 (Ay —A 051 


Controls 


5.721 0162 
137 
180 
5.797 + 024 
146 


5.689 + .030 
38 
186 


A 108 


LOGARITHM OF THE MEAN ROD THRI SHOLDS IN MICROMICROLAMBERTS 


Vitamin A 


? 720+ .O124 Eizht-week period mean rod threshold 
146 number of examinations 
150 standard deviation (6) (logarithmic units 
First two examinations 
810+ .0165 mean rod threshold (log 
38 number of examinations 
101 6 (logarithmic units 
Last two examinations 
? 660 0238 mean rod thre shold (log I uw uw | 
38 number of examinations 
146 5 (logarithmic units 
\ 150 
Ditters \ 042 
S.D. of the 
difference 6 (A \ 050 


statistically significant. The improvement in 


the control group can be ascribed only to the The tac 


“learning” factor which is a common obser 


vation in subjective tests of this nature 


Reliability and reproducibilit f night similar nature will have th 


1 


vision tests. In any test of mgh 


iable and that the 


Vision, it is 


essential that the test be re liably the 


results 


ré porte d { Vitamin | e ffi cts on nignt vision two tests 


necessarily 


ind purposes n¢ 


that one particular test of night 


Whe 


This is especially tru 


oli 


Controls 


2.746 
137 
182 
2.800 + .0265 
38 
158 
2.692 + .0323 
38 
200 
A 108 
gible after the second test 


vision is reproducible and reliable does not 


an that all other tests of 


reli ibility 


Even if another test proves to measure re 


functions it purports to measure, 


reproducible. In the « xperiment there may be a poor correlation between the 


if the two 


5.803 0 
| 
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tests visual functions at 
diftere 
To 


dueibility 


are measuring 


nt levels of illumniation. 


evaluate the reliablity and repro 


of a night-vision test using form 


discrimination, 85 cadets were examined by 


rABI 


ES ON SUCCESSIVE TESTS ON 


lest Number 


mber 


another test using the method of “frequency 


ing” ** described later. This required 


tion of a C subtending a 


oy) 
recogn 


visual an f two degrees. The test object 


Was automatically presented five times at 


eight different levels of illumination, starting 
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at a level high enough so that all presenta- 
tions should be seen readily and finishing at a 
level at which, in most instances, none could 
be seen. The test therefore has yielded a 


score between O and 40. 


| ) 


THE AAF NIGHT-VISION TESTER 


rest Number 


Number 


te bo de OO 


5 
> 
9 


The test was carefully explained to the 
cadets and, after thorough dark adaptation, 
the value of parafoveal vision was demon- 
strated by means of a preview of the test. 
Table 2 lists the scores on the four tests. It 

1ust be pointed out that the first and second 
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Case 
l 20 8 8 31 44 9 11 13 10 
2 13 5 17 24 45 15 20 19 20 
3 8 2 19 22 416 24 19 17 29 
} 7 19 23 26 47 27 27 23 31 
5 12 4 19 24 48 10 7 13 ] 
6 19 3 20 21 49 27 24 25 3 
7 16 14 11 13 50 18 22 26 2 
s 16 22 15 24 51 17 20 16 1 
9 0) 15 19 22 52 21 27 21 2 
10 3? 34 34 34 53 21 30 32 3 
11 14 5 21 24 54 24 25 23 2b 
12 4 ry 19 21 55 13 21 17 23 
13 27 32 27 24 56 18 17 21 16 
14 15 2 24 21 57 20 26 26 24 
15 14 14 12 13 58 23 28 30 27 i 
16 16 15 13 1 59 26 30 24 28 
17 25 5 20 23 60 6 } 10 6 
18 13 19 16 3 61 20 21 22 2 
19 16 4 26 28 62 * 20 24 24 2 
20 fy 25 20 27 63 16 17 15 | 
1 10 14 19 0) 64 16 22 20 1 
?? ?? tf) 31 3)? 65 28 31 36 3 
»3 14 5 22 4 66 4 27 30 | 
24 5 0) 18 21 67 17 20 21 2 
5 9 2 17 20 68 12 22 18 20 
AS) 30 69 17 29 "26 31 
7 5 6 7 10 70 32 29 31 31 
8 30 32 27 30 71 15 25 17 21 
16 )? 2? 19 72 27 26 30 29 
30 12 17 13 12 73 22 25 22 18 
31 17 Dt 22 24 74 9 22 17 20 | 
32 9 15 17 10 75 16 13 14 19 
33 | 4 21 20 76 11 18 21 23 
34 17 15 21 19 77 7 10 S 8 
25 18 19 18 17 78 34 3? 36 36 
36 16 19 14 15 79 25 32 36 31 
37 2 } 25 ?? 23 28 
38 14 4 5 23 81 19 17 21 20 
39 | 0) 18 21 8? 31 28 26 
10 5 83 27 33 25 
11 22 6 29 16 26 15 
+2 6 11 11 85 14 14 
$3 7 0 13 12 
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tests were given on the same day and the 


third and fourth approximately one week 


later. 
he statistical analysis of the data is pre- 
sented in Table 3. This that the 


eflect tween the first 


shows 
prac Lice 


ind second te . the mean difference be 


tween the scores being less than 3.72. Sub 


sequent retests ; value. The mean 


litference between scores on the second 


The relation be 


be seen 


amd fourth totals is 0.68 


second and fourth tests can 


The correlation between these 


797, which is very good, Again 
this shows that after the second test there ts 
subjective improvement in a test of 


nature, 


of might vision, 


variation might 


rABLE 3 


RELIABILITY OF AAF NIGHT-VISION TESTER 
Comparison of scores on first, second, and fourth tests) 


Mean difference, trials 1 and 2 
S.E. of mean difterence 
Interpretation P 


Mean difference, tria!s 1 and 4 
S.E. of mean difference 
Interpretation P 


Mean difference, trials 2 and 4 
S.E. of mean difference 


Inte rpretation 


be expected in the population to be tested. 


Several surveys of fairly large numbers of 


supposedly normal individuals have been 


published. The results have varied somewhat, 


fourth tests on the 
rrelation between 


= 3.72 
= 0.54 
= O01 
= +.40 
0.55 
01 
0.68 
0.46 
P 20 to .10 
en the gs 
17.96 
x? 21.68 
x 2? 36 
hs 
SECOND TEST 
40 
{ | 
| | A 
| q* 
| | . 
30 + + + + + + 
. . 7. 0 
| U 
c | eee : H 
0 4 ae 
E 
E 
15} A 4 a; +. 4 4 
T 
5 + + + + + 
f | | 
o— 
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SCORE 
LA t-vis tester, plotted towether to show the 
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depending upon the type of instrument 
employed. The one used in this survey was 
the same as that used by Hecht and Mandel- 
baum'* in their study of 110 university 
Solandt Best® 


modification of the same instrument, while 


people. and used a later 


Yudkin and Robertson*? used one embody 


ing the same general principles. The results 


of these surveys are in close agreement. 


Bishop Harman,”* Rycroft®* and Lister,** in 
England, have also reported on large groups 
of individuals. Their respective instruments 
required the recognition of a form at a low 
level of 


significant, are hardly comparable, since the 


illumination. Their data, though 
results are not expressed in units of bright- 
ness or illumination. 

The Hecht 
threshold with 
light. As Godding*® has pointed out, however, 


instruments measure the 


a well-controlled patch of 


a difference between the measure- 
threshold 


there is 


ment of the absolute and_ the 
recognition of various forms or letters at low 
This fact 


may account for the apparent differences in 


intensities of illumination. alone 


the results that have arisen in the various 
studies of night vision. This will be amplified 
in the discussion of the various instruments 
that recently have been developed. 

At the time my experimental work was 
done, the only available material was that of 
Hecht and Mandelbaum.'* The data on both 
these groups were compiled on the results 
of the individual's first performance of such 
a test. The results show striking similarity. 
As might be expected in a group of younger 
individuals, the final rod threshold is slightly 
lower, although the cadet group was essen 
tially the same as the 21-to-25-year age group 
reported by Hecht and Mandelbaum."* Since 
the cadets were a_ highly selected and 
physically homogenous group, all eating the 
same food and living under the same con- 
ditions, a greater difference might have been 
expected between these two groups. 

The spread of the final rod threshold was 


approximately one log unit which is also the 
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same as reported by others.’* *! This means 
that the threshold of the poorest individual 
was 10 times higher than that of the best. 
When one considers that the total threshold 
change is at least four log units, or 10,000 to 
1, this variation is comparatively small. One 
may expect therefore that the visual thresh 
old may vary by a factor of 10 in a group 
of aviation cadets. 

The study of visual perception under con- 
threshold has not 


ditions of illumination 


been evaluated without some difference in 
opinion attested to by the several instruments 
that have been developed to measure this 
function. Each one has had certain purported 
advantages such as ease of administration, 
rapidity and simplicity of the test, and so on. 
Hecht,'® Craik® 
peatedly emphasized that the fundamental 


and Tansley have re 
physiologic principles must be fully appre cl 
ated and followed to insure reliable measure 
ments and the basic criteria for a satisfactory 
test of dark adaptation have been fully dis 
cussed by them. Briefly the factors to be 
considered are: 1. Time and intensity of the 
preadapting light; 2. location of the retinal 
area tested; 3. size of the retinal area stimu 
lated; 4. time of exposure of the test flash; 
5. wave length of the testing light. 

These criteria must be followed to devise 
some basic visual func 


an accurate test of 


tion at low levels of illumination such as 


the measure of the absolute threshold to a 
flash of light, or of some simple visual task 
such as the recognition of the direction of 
an arrow, at any given low level of illumina- 
tion. The advantages of such a test are that 
in measuring one visual function over a 
fairly narrow range of illumination, the test 
would be fairly simple to give and might 
readily lend itself to mass testing. Another 
argument in favor of a simple test of thresh 
old or visual acuity at low levels of illumina 
Shlaer’s**® studies, which 


tion is based on 


showed that visual acuity at such levels 


varies as the logarithm of the intensity; 


therefore, such a test might give sufficient 
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information as to visual acuity at higher 
levels of scotopic vision. 

\dditionally, the requirements for a test 
of night vision peculiar to the needs of the 
military services demanded that it reproduce 
as closely as possible the visual discrimina 
tion encountered in night operations. 

The most difficult task was to define what 
visual discriminations might be encountered 
These may from 


determination of the absolute 


in night operations vary 


threshold to 


the recognition of forms of varving size and 


contrast, from low levels of illumination to 
the wide ranges of sky brightness found in 
starlit or moonlit nights 
fulfill this range of require 


ould 


It is obvious that no 


one test could 


ments. However, one aim at a test of 


form discrimination at intensities well within 
test 


has 


the range of vision. A which 


scot 


ipproximates these conditions been 


called by Livingston” “a test of night visual 
capacity,”’ a term that would seem more ap- 


propriate to denote the visual discriminations 


required 


have the 


Such a test would idvantage of 
to actual operating 


should 


pe rformance on the test correlate better with 


approaching more closely 


conditions and by so doing make 


actual practice. One of the disadvantages is 
that it must needs be a compromise, since it 
not be feasible to n one 


would easure any 


wide 
intensities encountered in night operations 
\nother 


factors would be 


visual function over the range of 


disadvantage is that extraneous 


introduced that would have 


no real bearing on the visual task to be 
measured, Craik and Godding*** have 
clearly shown that. the perception of a 


silhouette or other more complicated material 


is not a test of dark adapt ition, Considera 


tion must be given to visual, adaptive, 


psvchologic, and training factors in any such 


test. True, good dark adaptation is a require 


gh standard of night visual 


ment for a hi 
capacity but, as Craik has shown, there is 
littl 


ibsolute threshold of 


correlation between such tests and the 


rod vision 
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These objections, however, were out- 
weighed by the desire to produce a test that 
would more closely approximate the visual 
discriminations encountered in night opera- 
best could this be done without 


tions. How 


for a 


disregarding the basic fundamentals 
satisfactory test of dark adaptation? 

The first point to be considered was the 
necessity of preadapting the eve or eves toa 
light of unknown intensity for a_ fixed 
interval of time. The purpose of preadapting 
the eves to a bright light is to bleach the 
visual purple in the retina with a known 
quantity of light. This enables one to measure 
the course of dark adaptation from a known 
standard level and permits comparable 
measurements which are independent of the 
level of the 
This 


clearly demonstrated on entering a darkened 


environmental illumination 


difference in rate of adaptation is 


theatre on a bright, sunny dav or during a 
dimout. 
If one is not particularly concerned with 


the course common 


of dark adaptation, a 
level of dark adaptation can be obtained by 
for a 


keeping the subjects in a darkroom 


minimum of 30 minutes, after which there 
is, for most practical purposes, little change 
threshold. An 


sideration here is that, in measuring thresh 


in the rod important con 


olds during the course of dark adaptation, 
the final rod threshold has been found to be 


the most reliable measurement 


\nother argument against the measure 


ment of the rate or course of dark adapta 


factor—numerous determina 


tion is the time 


tions would have to be made and the value of 


this information in contrast to a few more 


measurements at the desired levels 
( This 
evident in the measurements of the complete 


course of dark adaptation on the 162 cadets 


accurate 


of illumination is questionable was 


in the experiments reported above. ) 


Because of these factors and because of a 


visual efficienev at various 


desire to measure 


levels of low illumination rather th in the rate 


of adaptation or a threshold at one fixed 


| 
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level, it can be assumed that, for the purposes 
of the military services, preadaptation could 
be dispensed with and an equal retinal level 
could best be reached by a carefully regulated 
period in which all subjects were kept in 
darkness, 

This is the procedure that has been fol- 
lowed in most of the night-vision tests used 
by the various armed services. The wearing 
of red goggles transmitting light only 
bevond 620 % can considerably reduce the 
The 
depends upon 


time to be spent in actual darkness. 
effectiveness of the goggles 
their cutting down the total amount of light 
transmitted and upon the difference in the 
stimulating power of white and red light on 
the rods.*4 

The location of the retinal area to be tested 


f some fixa 


can be determined by the use « 


tion device.” If binocular vision is used, 


corresponding areas of retina will be stimu 
lated. Hecht'* 
control of fixation gives greater accuracy 


has emphasized that the 


to the test since a predetermined area of the 
parafoveal retina is stimulated. Godding,?** ° 


however, feels that if a larger test field is 
used, that is, one subtending a visual angle of 
seven degrees, fixation devices can be dis- 
pensed with. 

The use of a fixation device would not be 
in keeping with the desire to reproduce as 
closely as possible the actual conditions en 
countered in night operations. It must also 
be borne in mind that the region of the retina 
having the maximum scotopic acuity may 
vary from individual to individual and an 


alert examinee may do better if he is not 
required to fixate. 

\ll pilots and gunners are taught to scan 
and to use a roving gaze, although through 
force of habit the tendency is to fixate an 


object to see it clearly, Hence, an examinee 
who did not use his parafoveal vision al- 
though instructed to do so might fail the 
test, in which case his unsatisfactory night 
vision would be due to inattention and not to 


a defect in his visual apparatus. 
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Nevertheless, though some indi- 


viduals may be penalized, the advantages of 


even 


permitting free movement of the eyes is be- 
lieved to outweight the use of a fixation point. 
This is especially true if the examinees are 
given a practice test to demonstrate to them- 
“oft 
vision. 


selves that in the dark-adapted state 
center vision” is better than direct 
This can serve as a graphic proof of the in 
creased sensitivity of the parafoveal retina. 

The total area of retina stimulated neces- 
sarily depends to some extent on the nature 
of the test. In determining the visual thres- 
hold to a flash of light, Hecht'’® ** advocated 
that the testing light subtend a visual angle 
of at least two degrees, this being large 
enough to give a uniform cross section of the 
retina. It was assumed, of course, that a fixa- 
tion device would be employed. Godding?™ ° 
favored using a seven-degree field without 
fixation, since threshold brightness is inde 
pendent of area considerations in a test field 
of that size. However, if one is to measure 
visual acuity at scotopic levels of illumination, 
the size of the test object used will depend 
upon the level of illumination at which the 
test is to be conducted. This can be under 
stood best by reference to Figure 2 which is 
adapted from some unpublished data ( Hart- 
line and McDonald). 

Since visual acuity is dependent upon il- 
lumination,** a larger test object must be 
used if one is to test visual acuity at levels 
of illumination below that of a starlight night 
than if one were to test it at brightness levels 
between those of starlit and moonlit nights ; 
conversely, a decrease in the size of the test 
object must necessarily be accompanied by an 
increase in the general level of illumination. 

Thus, if a test letter subtending a visual 
angle of two degrees is used, it should be 
exposed on a test field subtending a visual 
angle of four degrees; otherwise the char- 
acter will tend to fill up the field and clues 
other than visual acuity will come into play, 
that is, if a letter T subtending a visual angle 


legrees were 3-degree 
ot two degrees were exposed on a 3J-degree 
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field, one could tell the position of the T by 
determining the darker side of the field; ex 
posed on a 4-degree field this clue would be 
eliminated. Therefore, in a test of visual 
acuity, the area of retina stimulated will 
depend on the criteria established for the 
general level of illumination at which the 
test is to be conducted. 

The time of exposu f the test object 


ilso depends on the nature of the test. 


T) Hartline @ Mc Donald 


LETTER IN FIELD 


Schlaer (AMC) 
ASSUMING Tmm 


tion at low levels of illumination. Minor 
variations in the brightness of the light 
source at photopic levels are not of great im- 
portance, but in the measurement of the 
threshold of vision at scotopic levels such 
variations become of much greater signi 
ficance. Hence, it must be insured that the 
light source is not subject to variations in 
intensity. This should be controlled by neu 
tral density filters and not by varying the 
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Fig. 2 (McDonald). A composite graph to show the relationship between 
visual acuity and illumination. The approximate brightness of the starlight 


ind moonlight skies is also recorded. The size of the letter ar 


} 


are plotted against the intensity which 


| in micromicrolambe 


intensity express¢ 


Hecht'*?8 advocated that, in the determi- 
nation of flash thresholds, the duration of 
the flash be one-fifth second, since this is 
long enough to be well within the physio 
logic limits of the retinal reaction time. 
When a test object without a fixation spot is 
being used, longer exposures are necessary 
to obtain threshold readings.***" At low 
levels of illumination, exposure should be 
+} 


long enough for the examinee to be able 


to shift his gaze or try several areas of his 
parafoveal retina and yet not be long enough 
to induce fatigue. An exposure of 5 to 10 
seconds should amply fulfill this requirement. 

The source of light is one of the most 


iunportant features of any test of visual func 


1 visual acuity 
is recorded as the logarithm of the 


rts and also microlamberts 


brightness of the light. The latter method 
would cause variations in the color tempera 
ture of the test light which in turn would 
give rise to the Purkinje phenomenon and 
affect the results of the test. 

In order to produce maximum stimulation 
of the rods a blue filter (480 p) of con 
stant density should be used in the path of 
the test light. This wave length produces 
maximum stimulation of the rods and also 
approximates the spectral characteristics of 
the night sky more closely than white light. 
The use of white light, however, would be 
quite satisfactory provided the same means 
of controlling the intensity were used. 


Of the criteria mentioned for a satisfac 


j 
| 
| 
c 
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tory test of dark adaptation, one can there- 
fore omit a period of light adaptation, since 
the rate of adaptation is not under considera- 
tion and for practical purposes a period of 
30 minutes’ dark adaptation will insure a 
standard level for all examinees. Likewise, 
in an attempt to simulate operative condi- 
tions, the use of a fixation point to insure 
testing the same retinal area in all individuals 
can be omitted. A test of night visual ca- 
pacity, therefore, resolves itself into a test of 
level of 


illumination will most nearly approximate 


form discrimination at whatever 
conditions under which night missions are 
pe rformed. 

The exact duplication of the specific con- 
ditions of night operations would require a 
fairly complicated test with many variables. 
Some compromise must, therefore, be made 
between comprehensivene ss and practicabil 
ity. Actually the visual task varies from the 
use of the threshold of vision to the discrimi- 
nation of various size forms of varying con 
trast over the range of illumination of the 
night sky. The upper limits of these visual 
discriminations would necessarily involve 
some measurement of photopic acuity—such 
levels being reached on a moonlit night. 

Since it is desired to measure scotopic 
acuity only, the level of illumination should 
therefore be restricted to that no higher than 
the starlit sky 
could devise a test in which the test object 


(black to 


gray) and be presented on a white back- 


At this level, however, one 


would vary in size and contrast 
ground, the brightness of which was kept 
within the desired limits. Such a test involves 
three variables and the more variables in- 
troduced the more difficult is the test to con- 
trol. Wright* test of this 
nature. A series of Landolt C’s, varying in 


has devised a 


brightness from white to gray, are exposed 
on a black background. The source of illumi- 
nation is a plaque of luminous radium com- 
pound placed to one side of the test plate. 
A simpler test would be to have either a 
test object of fairly large size and constant 


contrast which is viewed at varying levels of 
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illumination well within the scotopic range, 
or to have test objects of varying size viewed 
at a fixed level of illumination also within 
the scotopic range. Measurements of dark 
that 
scotopic vision covers a range of illumination 


adaptation’® ** ** have shown rod or 
of approximately 2.5 log uw 1 (flash thresh- 
old) to 5.5 log p uw 1. 

Reference to Figure 2 shows that a Lan- 
dolt C subtending a visual angle of four de- 
grees (visual acuity 20/1000) can be seen at 
a level of illumination of approximately four 
log ww 1, whereas a similar letter subtending 
a visual angle of one degree (20/250) re- 
quires a level of illumination of approxi 
mately 5.2 log p I. 

The recognition of the letters T or E sub 
tending the same visual angle could be accom- 
plished at lower levels of illumination since 
the visual task is somewhat easier. However, 
no matter what is used as a test object— 
airplane silhouette, boat, or other symbol— 
the correct visual angle can be determined 
if the levels of illumination at which it 1s 
desired to conduct the test are decided upon. 

To recognize a test object subtending a 
visual angle of one degree or less requires a 
level of 
scotopic and photopic vision. Many night 


illumination at the borderline of 
operations are carried out at sky brightnesses 
varying between starlight and moonlight, but 
such a test is not one of rod vision. At these 
relatively higher levels of illumination, it is 
difficult to determine exactly what one is 
measuring. Visual tests below this level of 
illumination correlate fairly well with each 
other as do tests which involve predomi- 
nantly cone vision. Tests which involve both 
rod and cone vision show very poor inter- 
correlation with tests of either rod or cone 
vision. 
TEST INSTRUMENTS 
Most of the instruments described since 
1939 embody some but not all of the criteria 
which have been described above; they all 
8, 


differ to some extent. Haines described a 


simple instrument which provides for a 
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period of light adaptation after which the 
time taken to recognize the position of an 
arrow at some predetermined low level of 
illumination is recorded. As many readings 
as desired can be taken by resetting the in- 
tensity and one can therefore measure the 
change in threshold over a period of time. 


Yudkin*® 


in the 


made some further improvements 


same instrument and used it for 
threshold measurements of a spot of light 
rather than of the recognition of an arrow. 
Bishop Harman has described a sim 
ple test in which the examinee is required to 


a black 


are four groups of discs, the 


recognize the number of discs on 


screen. There 
number of discs varying in each group. The 


standard candle set at a 


predetermined distance. The 
the test 


This test has met with considerable 


light source Is a 
examinee ap- 
proaches screen until he answers 
correctly 
criticism.* 
Che two most widely used tests in England 
during the war were those designed by Craik 
‘The test, 


at scribed by Rycroft,’ 


und by Livingston. Craik 


was known as the 
the [ritish 
sided 
was a letter 
light 


sides were 


Pentagon test and was used by 


\rmv. It consisted essential] 


v of a five 
on each face ot which 
The 


was within the instrument but the 


figure 


\ in different positions source 


arranged that the intensity was different 


on each face. The candidate was scored on a 


and so on 


basis } 5. 


The rotating hexagon described by Liv 


was a much more elaborate in 


Ingston 


strument, designed to test six individuals 


simultaneously, On each face of the instru 


ment there are 16 figures, crosses, silhou 


tes, letters, and so on. The test figures are 


exposed at different levels of illumination 


candidate scored on a basis of the 


32 


and the 


number correct out of the presentations 


lhe figures are stated to subtend the same 


visual angle though they vary rather mark 


difficulty of recognition. Because 


of the mechanical nature of the test there 


are many places where errors could arise 
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such as variations of intensity from panel 
to panel, from instrument to instrument, and 
so on. However, the principal criticism of the 
test is that raised by Godding*** ”: it is not 
a test of dark adaptation. Livingston de 
signed it, however, as a test to determine 
night visual capacity, and even though other 
visual, psychologic, and training factors 
had to be considered, it probably served its 
purpose. 
Both of with 


these tests were concerned 


measuring visual acuity at low levels of 
illumination. The size of the test object was 
kept constant but the illumination was varied 
lhe only objection that mi; raised is 
that the range of intensity, especially in the 
Craik test, was not broad enough to permit 


in adequate quantitative evaluation of the 
results. 

also de 
the lhght 


to the 


Godding* and Koch have 


scribed instruments for testing 


Both of these adhere strictly 


sense, 


criteria for a satisfactory instru 


The 


Michaelson*: in testing army personnel and, 


essential 


ment, Koch instrument was used by 
contrary to the statements of most other mili 
tary personnel, he believes that an instru 
ment determining the minimum light thresh 
old is of more value than one determining 
form threshold. 

Force 


designed by the 


the minimum 


The Canadian Army and used 


some of the instruments 
English though they were chiefly concerned 
with night-vision training.** At the end of 
the training period the examinees were 
quired to spot the direction of a black dise 
that is, 


a contrasting background, was 


vertical, right or left? The relative merits 
of mght-vision training and night-vision test 


he 


used a modification of the 


ing are not pertinent to this discussion 
Canadian Navy 
Hecht-Shlaer instrument. The only essential 
change was to make the instrument mort 
compact and to permit binocular viewing of 
the test field. In their hands, this instrument 
proved satisfactory 


In this country there was just as much 


EE 
| 
i 
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diversity of opinion about the best instru 
ment as elsewhere. The Army Air Corps had 
four different types of instruments to test 
The 


mentioned in the first part of this paper was 


night vision.*** large instrument 
designed to test large numbers of individuals 


at training centers, and to be as free of hu- 
man error as possible. The test object was 
automatically presented five times at eight 
different levels of illumination in 1 of 8 
positions. The exposure time of 10 seconds 
and the change in illumination were all auto 
matically controlled. Six examinees were 
tested at one time. Each had in front of him 
a model of the test object, a letter C made 
out of plastic. They were required to turn 
the break in the C to correspond with that 


he test object; the response was auto 


matically recorded if correct. Although the 
more complicated the mechanical device the 
greater the chance for mechanical failure, 
the instrument definitely fulfilled a purpose. 

The other three types of instruments avail 
able were of the so-called portable variety ~ 
the Hecht-Shlaer instrument as designed for 
Navy and the night-vision 
testers of the School of Aviation Medicine, 
\ero Medical Laboratory.*** © The 
Medicine 


recognition of a Landolt 


the Canadian 


and the 


School of Aviation night-vision 
tester required the 
C subtending a visual angle of two degrees. 
lhe source of illumination was a plaque of 
self-luminous paint behind the test letter, the 
intensity being controlled with neutral den 
sity filters. The test was conducted at 12 


The Medical 


night-vision tester was similar in principle 


inches Laboratory's 


+ 


of illumination was radium salt 
The test letter 


Che source 
in a moisture-proof cell 

was also a Landolt C. Th 
first tested at 11 feet from the instrument; 
if he did not get 4 out of 5 presentations he 


candidate was 


was moved up to 9, 7, or 5 feet. The results 


were recorded as the distance at which the 


examinee got 4 out of 5 presentations cor 
rectly. 


Phe United States Navy** employed a test 
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somewhat similar to the Aero Medical Lab- 
oratory’s test. The source of illumination 
was a radium plaque. In front of it was the 
test letter. A 


to the side of the instrument. 


fixation device was attached 


Thus the instruments in general use by the 
Armed Services had one thing in common, 
that is, the recognition of a form at a low 
level of illumination. Some of the silhouettes, 
as in Livingston’s*® instrument, were rather 
complicated and the criticism that this was 
not a test of dark adaptation would appear 
this much 


simpler form discrimination was employed. 


justified. In country, a test of 
The size of the letter was determined by ex- 
periment to be one which would test scotopic 
acuity below the level of a starlit might (fig. 
Eh 

Probably the most important feature of 
iny such test is the control of illumination 
of the test object. This can be either a light 
bulb or a luminous plaque of a radium com 
Both 


disadvantages. 


have advantages and certain 


A properly controlled light 


pound. 


source with provisions to check its bright- 
ness periodically is probably the better of the 


two. Trained personnel and adequate equip 


ment are needed to do this properly. The 


radium plaques have the disadvantages ot 


deteriorating slightly in intensity and of 
being affected by exposure to light. How- 
ever, if the proper precautions are taken, 
they prove to be quite satisfactory in the 
smaller tvpes of instruments. They have the 
distinct advantage of not requiring elaborate 


devices to ensure constant brightness. 


TEST SCORING 


No matter elaborate a 


test one may devise, the entire value of the 


how accurate or 
test may be nullified by improper scoring. 
Unfortunately, many investigators have not 
paid sufficient attention to this aspect. Thus, 
in the routine laboratory or clinical tests of 
dark adaptation the usual method of de- 
termining the threshold is by the “method of 
limits,” that is, starting with flashes that can- 


not be seen, the intensity of the test light 1s 
increased in small fixed steps until a flash is 
reported as seen, the intensity is then reduced 
about 0.2 » w | and after a brief pause the 
After 3 or 4 flashes two 


arrived at—one where the flash 


flash is repeated 
values are 
is seen and one where it is not. If there is 
not too great a difference between the two 
> 


the intensity at which 2 out of 3 


seen is called the threshold. This 


values, 
flashes are 
and was em- 


method is not too laborious 


ployed by Solandt and Best*® in testing a 
large group. 

A more 
threshold is by “frequency-of 
(unpublished data, Hartline and McDonald). 


Knowing the approximate threshold, a spe 


accurate method of determining 


seeing curve” 


cified number of flashes are given in random 
order at each of several intensities, approxi 
\t the highest 


seen on every 


mately 0.10 log w w 1 apart 


intensity the flashes should be 


presentation, and at the lowest, none ; at the 
are seen and 


Sore 


intermediate intensities, 
others are not. The mean threshold is there 


} 


fore somewhere between these intensities, 


theoretically at that intensity where one half 


the flashes are seen and one half are not. 


The number of correct responses may be 


used to determine the actual mean threshold 


or they may be used as a score to differenti 
ate individuals. If an individual sees 25 out 
obviously better 
15 out of 40. 


(This method of measuring stimuli is fairly 


of 40 presentations, he is 


than anyone who sees only 


commonly used in psychophysical methods 
of measuring sensation.) It has one distinct 
vivantage in that tself to scoring 
1 routine or semiautomatic test. This is the 
method employed with the American Army 
Air Force Night-Vision 


a manually operated 
if the test 


It would 


lester.’ 
appear laborious for 
test but actually it would not be 
were set up correctly. In an instrument al- 
lowing four different positions of the test 
letter, the test object could be presented 12 
or 16 times at 3 or 4 levels of illumination. 


The score of number correct would be easier 
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to tabulate and would be more accurate than 
just reading the intensity or the distance at 
which 4 out of 5 presentations were called 
correctly. If a candidate did that on his first 
trial the tendency would be to record that as 
his score and not make any further examina- 
tion, 

It must be remembered that in any sub- 
jective test of this nature, there are many 
factors to be considered apart from the in- 
strument. For many this test is an entirely 
new experience. In a desire to do well, some 
may forget to use the parafoveal retina. 
Others, trying to avoid certain types of duty, 
may deliberately fail the test. 

One must also consider the individual giv- 
ing the test. Hour after hour in a dark, 
poorly ventilated room may soon dampen his 
enthusiasm and result in carelessness and in- 
ittention. These and other intangible factors 


must all be evaluated. 


RELIABILITY AND VALIDITY 


Finally, in any test of visual function, it 
is important to know the reliability and 
validity of the test. As is to be expected, 
there was little opportunity to investigate 
this problem in time of stress. To say a 
test is reliable means that it must align in- 
dividuals about the same way each time the 
test is given. This in turn depends primarily 
upon (1) the accuracy and standardization 
of the instrument, technique, procedure, and 
so on, and (2) the size of the intraindi- 
vidual variation as compared with the inter- 
individual variation in the population tested. 

It has been shown in the group of 162 
cadets that there is an interindividual varia- 
tion of the visual threshold of one log unit. 
If each individual were to show a day-to-day 
variation of one log unit (intraindividual 
variation), the test could not be considered 
reliable since it could not align individuals in 
the same way at each test. This would not be 
a criticism of the instrument, but, in statisti 
cal terms, the test would not be reliable since 
in the visual function tested each individual 
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might vary as much as the whole group. 
The two different tests of dark adaptation 

in this report show good test-retest reliabil- 

itv. The correlation between the two tests 


has not been made because these studies 


were carried out at different times and on 


different individuals. Since most of the dif- 


ferent instruments described above were 


modified from instruments known to have 
good reliability, the authors have for the 
most part not retested large groups of indi- 
viduals. Yudkin, and others,*' reported that 
on retests of the same individual the final 
rod threshold varied by about 0.2 log units. 
‘his is in close agreement with my findings 
and those of Hecht Mandelbaum."* 


The validity of the test is the correlation 


and 
of the results of the test with some measure 
of performance, that is, flying ability (ac 
cident rate, success or failure in flying train 
ing, enemy planes shot down at night, and so 
on). The validity will be low (1) if the func- 
tion tested has little or no correlation with 
the test of flying, (2) if the test is not 
reliable due either to poor technique and 
instrumentation or to little difference in the 
intraindividual variation as compared to the 
interindividual variation, or (3) if the test 
scores do not have a high correlation with the 
critical function purportedly measured. 

Unfortunately, there has been no valida 
tion of these tests against actual perform 
ance. This is true for most of our tests of 
visual function. In fact most of our physical 
standards have been established without any 
validation. Moreover, any one function we 
measure contributes such a small part to the 
actual performance of flying that its valida 
tion is extremely difficult 

Most of the studies on dark adaptation 
within the past few years have been con- 
cerned with factors that impair night vision. 
The role of vitamin A deficiency in causing 
impairment of night vision is now well 
established and it is well recognized that the 
response to vitamin A therapy varies from 


individual to individual." It has also 
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been clearly shown* that there are various 
ocular conditions that may account for an 
abnormal rise in the visual threshold, and 
that there are also certain other physiologic 
factors that may cause such a rise. One of 
these is the deterioration of night vision with 
age’® 47 which has been attributed to a de- 
crease in the pupillary diameter. Anoxia has 
also been shown**"? to cause such a rise. 
This is believed to be brought about by the 
effect of anoxia on the central nervous sys- 
tem and not on the visual purple. 

In any study of night vision, it would 
seem logical that an attempt be made to im- 
prove the visual threshold of normal indi 
viduals. Anything that might improve the 
transparency of the ocular media or increase 
the concentration of visual purple in the 
outer limits of the rods should improve night 
there is no known means of 


vision. Since 


improving the transparency of the ocular 
media, the first obvious approach was to at- 
tempt to improve the threshold by feeding 
large amounts of vitamin A in the hope that 


this might be reflected in an increase of this 


protein in the visual purple. In the experi- 


ment that was conducted there was no sig- 
nificant improvement in the visual threshold 
following eight weeks of vitamin-A therapy. 
This might be expected since the individuals 
in this age group were in perfect health and 
their threshold of vision approximated the 
absolute limit.**! 

Yudkin® has reported on the effect of 
vitamin A, alcohol 
final rod threshold. Most of his subjects, 
had thresholds that 
abnormal. He found 


and benzedrine on the 


however, were con- 
sidered that 100,000 
units of vitamin A caused an improvement in 
the threshold within 4 to 10 hours but by 24 
hours the threshold had returned to its previ- 
Alcohol both 


caused a transitory improvement of the 


ous level. benzedrine 
threshold for 30 to 60 minutes but the effect 
Kek 
cheev,** in a paper that is poorly documented, 
that 


was not noticeable after 90 minutes. 


caffeine, kola, and alcohol im 


States 
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prove night vision. He also states that stim 


ulation of one sense organ increases the 
sensitivity of the other sense organs. Listed 
are stimulants to taste and smell that will im 
In general he believes 


threshold 


and unpleasant sensations raise the thresh 


prove night vision 


that pleasant sensations lower the 


old. There is no other literature available to 


corroborate his claims 


Lythgoe™ and Craik,®® in papers that ap 


pear to be frequently overlooked, stress the 


fact that the mechanism of dark adaptation 


cannot be explained solely on the basis of 


the bleaching and regeneration of visual 
Lythgoe believes that Increase 


purple 


in retinal sensitivity to is brought 


about by both the regener F visual 
purple and some change in 
Yudkin 2 does 


alcohol and ben 


in the 


anism of the retina. Since 


not think that the effect of 


zedrine is brought about bv a chang: 


vitamin \ content of the bloc va it is possibl 


that these drugs may affect the neural con 
ponent as proposed by Lythg ‘ 

he search for some n xl 
threshold in normal 


In evaluating 


to improve 
the visual individuals 
has not been very productive 
vat affect 


substances t the en 


the effect of 
tire nervous system, that is anoxia, 
and so on, great caution must be paid to be 
certain that the results are accurate 


( Hart 


effect of choline 


unreported experiments 
line and McDonald) on the 
was found that in 


on the visual threshold it 


some instances trained individuals reported 
seeing many more blanks than usual. This 


might not have been noted except for the 


fact that the threshold was being measured 


frequency-of-seeing method and it 


by the 


iry to give each individual a cer 


was custon 


tain number of blank presentations. Unless 


this had been detected, it is quite probable 


that the true effect of the drug would have 


been missed 


ONG USIONS 


Prior to World mo the 


vision was concerned 


invest! 


gative work on night 
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with physiologic studies of the mechanism 
of vision or the effect of nutritional deficien 
cies on the visual process. This work fortu 
nately provided the basic information needed 
for the tremendous problem of trying to 
evaluate and protect the night vision of those 
civilians and soldiers who were required to 
perform their various duties at night. 

Since all physical examinations prior to 
the war were concerned only with tests at 
illumination, satisfactory 


at scotopic levels had to be devised 


photopic levels of 
tests 
Of nece ssity some tests were devised and 
put into operation without much preliminary 
sacrificed accuracy for 


evaluation. Some 


simplicity though, for the most part, the 


tests were able to detect those who showed 
defective night vision. Practically all the tests 


had 


in common: they measured the threshold for 


developed during the wat one thing 


form rather than that for light 
The 


acuity even at scotopic levels of illumination 


introduction of a measure of visual 


complicated the test. The criticism that such 
a test was not a test of scotopic vision was 
justified especially if the test objects were 
difficult to recognize or if they were so small 


(hig. 2) that to be recognized the level of 
illumination approached that of photopic vi- 
sion. Most of the tests, especially the more 
elaborate ones, attempted to assess the ex 
iuminees’ night vision on a quantitative basis 

In the experiments that have been reported 
the tenfold variation in the final rod thresh 


old of healthy young adults confirms the 
findings of other investigators. The two dif 
ferent night-vision tests employed, one a 


threshold to a flash of 


light and the other the recognition of a 2 


of the visual 


degree C, have both shown good reproducibil 
ity or test-retest reliability. It has also been 
threshold in normal 


that the visual 


individuals is not improved with large doses 


shown 


of vitamin A. 
In discussing the improvement of the 


visual threshold, no mention was made of 


the various means used to protect the thres 
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the use of goggles, red lights, 


hold, that is, 
developments in instrument panel illumina 


tion, the use of oxygen at night, and so on 


These do not enter into a discussion of the 


evaluation of night vision 
Phe ideal of any test ot night vision is that 
from the results one could eliminate the poor 


and select the best for special assignments 


that might involve night operations, and so 


on. As is frequently the ¢: the ideal is 


seldom achieved. If failur the test means 


removal of the trainees from certain types 


of training, especially if such training is 


0 desirable nation rates goes 
that 


tests of this nature it 


} 


fact becor In sub 


to 


up once es known. 


pective Is Very Cas) 


fool the examiner. Given sufficient retests 


and individual examination the true situation 


can frequently be uncovered but the excust 


can alwavs be given that the test was not 


understood, 

\s a mez [ lecting best individ 
test is again 


uals for 


none too n ployed ona 
nv other fact 


skill 


with a particular instrument or airplane, and 


intellect, natural 


others, that the per format score on a 


night-vision test is frequently overshadowed 
by other considerati 


Most 


difficulty in 


the indi s who complained 


of ming their assigned 
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found to have normal 
fre 


duties at night were 
(Such 


quently the earliest manifestation of anxi- 


night vision. complaints are 

ety.) Despite this, however, it is believed that 

a test of night vision on all military per- 

sonnel is worth while—some cases of night 

blindness are always discovered on routine 

examinations, especially in groups less highly 
Also in the 


jority of individuals this test proves to be 


selected than cadets. vast ma- 


the first demonstration they have ever had 
that, at low levels of illumination, eccentric 
vision is many times better than central 
vision. 

Like many tests of physical capacity it is 
no better than the person doing the testing. 
Given a satisfactory instrument and an in 
terested examiner, a test of night vision be 
comes an important diagnostic aid as well 
as a means of demonstrating the important 
7 However, until 


scot pic \ ision. 


of 


aspects of 


this one aspect visual function is cor 


related with actual performance, no opinion 


can be expressed as to its value in a battery 


of for selection of individuals for 


tests 
flying duties. 
1930 Chestnut Street (3). 


Dr. H. K. Hartline and 
Hammond for help with the statistical 
ginal reports which comprise part 
it | this 


wuthor is indebted to 


inalysis in the ori 
the tl 
thesis 


mate as been incorporated into 
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RIBOFLAVIN TREATMENT OF SPRING CATARRH 


H. J. 


STern, M.D 


Utica, New York 


In 1944, Castellanos’ published 
on his experiences with riboflavin in the 
of 
junctivitis). He found that 92 percent of 


a paper 


treatment spring catarrh (vernal con- 
105 patients improved within a short time 
(35.7 percent in 3 to 4 days and 65 percent 
in 10 to 15 days) when 1 to 3 mg. of ribo- 
flavin were given daily by mouth. During 
this treatment, the patients also received 
evedrops containing adrenalin. He explained 
this favorable effect by assuming that ribo 
flavin is rapidly destroyed in summer by the 
increased ultraviolet radiation, and concluded 
that spring catarrh is actually a riboflavin 
deficiency. 

In a reply in the same journal, I-ehrfeld* 
attacks this paper vigorously, denying that 
riboflavin can conceivably be of any use in 
the treatment of spring catarrh because this 
disease has been proved to be of allergic 


origin. Lehrfeld assumes that the improve 


ment observed by Castellanos in his cases is 


solely due to the local treatment with 


adrenalin. 

To treat patients with spring catarrh by 
to 
condition 


administering a substance well known 


give considerable relief in_ this 


while experimenting with a new _ thera 
peutic agent must be regarded as an incon 
clusive experimental set-up, and to claim 
full credit for riboflavin without considering 
that adrenalin might have had a share in the 
successful treatment is not justifiable. More 
over, the explanation offered by Castellano 


was not convincing. Riboflavin deficiency is 


a reasonably well-defined clinical picture, 
and to ascribe a condition to a lack of ribo- 
flavin because this substance gives relief can 
hardly be defended. Moreover, it seems that 
riboflavin is present in the cornea in its co- 
enzymatic form which is light-stable.*® 
However, in view of recent observations 
the several 


on antiallergic properties of 


members of the vitamin-B complex, the 
idea of testing them on cases of spring 
catarrh seemed attractive, and the results of 
this investigation are to a certain degree a 


vindication of Castellano. 


INVESTIGATION 

Twenty-two cases of spring catarrh were 
treated. Of these, 13 presented the palpebral 
form of the disease, four of them showing 
only milky conjunctival edema while nine 
suffered from papillary hypertrophy giving 
the conjunctiva the typical cobblestone ap 
pearance. 

Seven cases showed the bulbar form with 
hyperemia and edema of the bulbar con- 
junctiva and grayish gelatinous “epaulettes”’ 
encroaching upon the cornea to a varying 
degree. Two cases belonged to the so-called 
mixed form with involvement of the bulbar 
as well as the palpebral conjunctiva. In all 
cases, the history and subjective complaints 


were typical for the disease. 


RESULTS 


The nine cases suffering from the pal- 
pebral form with papillary hypertrophy re- 
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ceived 5 mg. of riboflavin twice daily, three 
of them together with 25 mg. nicotinamide 
They responded uniformly well. No other 
treatment was given during this time 

\fter the first few davs, the subjective 
symptoms burning, itching, and photo 
rably, the 


phobia—improved — conside 


pathologic changes of the palpebral con 


junctiva receded to a varying degree, leavy 
ing the conjunctiva less hyperemic and 
smoother The cobblestones were less 
marked, although they never disappeared 
altogether. 

The improvement was not maintained 
when the treatment was discontinued. Ribo 
flavin could be replace d by prepar itions con 
taining the whole B complex (Betotal, 
Bevitex, yeast tablets) with satisfactory re 
sults, and the combination of riboflavin 
(5 mg.) and nicotinamide (25 mg.) twice 
daily seemed particularly effective 

lhe four cases of palpebral spring catarrh, 
without papillary hypertrophy but with 
milky edema only failed to derive any benetit 
from treatment with riboflavin by mouth ot 
injections of the B complex 

One of the two cases with 
form improved somewhat with 3 gm. of 
veast tablets daily, the second one did not 
respond to riboflavin, B complex, nor nico 
tinamide by mouth. 

The same negative results were recorded in 
the seven cases with the bulbar form of 


spring catarrh 
DISCUSSION 


It is interesting, but cannot be explained 


at present, why the patients with the bulbar 
and mild palpebral form of spring catarrh 
failed to improve under a therapy which 
proved so beneficial to the cases with papil 
lary hypertrophy (cobble-stones) of the 
palpebral conjunctiva. Further investigations 
will have to be made, and it is anticipated 


that some ideas mav be derived from the 


results as to the peculiar fact that one and 


the same disease can produce so funda 
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mentally different clinical pictures—if it 
really is one and the same disease. 

\n attempt will be made, however, to 
explain the results obtained in the light of 
recent knowledge of the antihistamine pro 
perties of riboflavin and nicotinamide, by 
assuming that it is a histamine sensitivity 
which constitutes the physiopathologic basis 
of the nosologic entity in the cases deriving 
benefit from the treatment described 

‘here can hardly be any doubt that spring 
catarrh ts an allergic condition. Berens® and 
Gifford’ are the exponents of a small num 
ber of authors who doubt this and do not 
admit allergy as the cause of it in every case 
It seems, however, undeniable that a large 
amount of evidence points to the allergic na 
ture of spring catarrh. The clinical picture 
with its recurrences ; the climatic and seasonal 
incidence ; the frequent association with other 
allergic conditions as asthma and hay fever; 
the absence of bacterial agents or inclusion 
bodies and the presence of eosinophilia ; the 
frequent finding of a positive Prausnitz 
Kustner reaction to specific allergens; the 
reaction of the conjunctiva to adrenalin 
all these facts are, according to Lagrang« 
and Delthil,* proof of the allergic nature of 
the condition 

The physiopathologic basis for allergic 
manifestations is an abnormal response of 
the capillary system to physical stimul 
which causes a disturbance in the capillary 
circulation. This results in disorders of the 
cell nutrition, liberation of histamine in the 
tissue, and disturbances of the fluid and 
electrolyte metabolism. The manifestations 
are localized because they are transmitted by 
the parasympathetic nervous system, reac 
tions of the sympathetic system only being 
generalized (Otfried Mueller). 

Best and Taylor® summarize the present 
views in the following words: “It is now 
generally accepted that the antigen-antibody 
reaction in some wav brings about the 
liberation of histamine by the affected tissues 
and that the action of this amine is re 
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sponsible for the allergic manifestations.” 
Magitot' 


the subepithelial 


describes how the irritation of 
follicle 
and 


layers leads to 


formation in_ the membranes 
that 


nervous system in 


mucous 
points out the participation of the 
an inflammatory process 
consists of stimulation of the sensory nerve 
terminals, whereby histamine is liberated, re- 
sulting in vasodilatation. 

Histamine and adrenalin are antagonistic 
in their effect upon the capillaries, and 
adrenalectomized animals show an increased 
susceptibility to histamine administration. 


beneficial 


fact may be an explanation of the 


effect of adrenalin spring 
catarrh, It does not simply act as vasocon 
strictor, thus alleviating the symptoms, but, 
is an histamine antagonist, it exerts its thera 
peutic action on a more basic level as well. 

\ considerable 
agents have been found recently. One of 
that 


number of antihistamine 


them is riboflavin. It is known this 


vitamin plays a role in the dehydration and 
histamine 


destruction of It is a component 


f a diamino-oxidase which is essential in 
this process, 
rhis has been proved experimentally by 


Doxiades and Lemke 


tize guinea pigs against an allergic shock by 
previous administration of riboflavin, Kal 


ter’> has treated asthma successfully with 
riboflavin and has also had some success in 
the treatment of hay fever. 
It has been shown by Dainow" that nico 


tinamide also exerts a very beneficial influ- 
ence on such allergic conditions as hay fever 
and asthma. In collaboration with Halpern," 
he showed in animal experiments that guinea 
pigs can be protected from an asthma attack 
in an atmosphere containing histamine by pre- 
medicating them with nicotinamide. A similar 
attack of asthma provoked by acetylcholine 
cannot be prevented with nicotinamide. Hal 
pern and Dainow conclude from this that 
nicotinamide possesses a specific antihista- 
mine property. 


The same authors’® showed that nicotina- 
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mide prevents and even relieves the spastic 
contraction of the isolated uterus and intes 
tine of guinea pigs suspended in a solution 
containing histamine. In similar spasms 
caused by acetylcholine or the hormone of 
the posterior lobe of the hypophysis, nico 
tinamide failed to be effective. 

In view of these experiments and clinical 
trials, it seems undeniable that riboflavin and 
nicotinamide are to be regarded as anti- 
histamine agents. It is not surprising, there- 
fore, that these substances are very effective 
in alleviating the symptoms of certain forms 
of spring catarrh, which, as has been shown, 
must be regarded as an allergic condition 
due to histamine liberation in the tissue. 

Theoretically, the effect of nicotinamide 
on allergic conditions can perhaps be re- 
garded as due to its regulating action on 
the cell metabolism as a prosthetic element 
of the dehydrating enzymes (cozymase). 
Colldahl’® has shown that in experimental 
asthma of guinea pigs the lack of cozymase 
leads to a reduction of oxidative processes 
in the tissues which can be normalized again 
by administering this enzyme. 

One can assume that histamine is not the 
only body responsible for allergic reactions 
and that other substances (acetylcholine, and 
so forth) also play a role. This may explain 
the fact that not all cases of palpebral spring 
catarrh were benefited alike from the admin- 
istration of riboflavin by mouth, that the 
bulbar form did not respond at all. There 
must and will always be allergic conditions 
which will fail to respond to riboflavin or 
nicotinamide. 

Moreover, one must always keep in mind 
that the therapy with antihistamine agents is 
a symptomatic therapy which does not re- 
move the underlying cause for the allergic 
reaction but only alleviates its symptoms. 
Active antiallergic procedures, such as isola 
tion from the guilty allergen or desensitiza- 
tion against it will remain paramount in the 
therapy of spring catarrh. 

If and when isolation and desensitization 
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are not possible, however, we can regard noying and sometimes even imeapacitating 
riboflavin and nicotinamide as valuable allies disease. 
in the symptomatic treatment of this an 3 Hopper Street 
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OPHTHALMIC MINIATURI 


Che ophthalmoscope was discovered by Hermann von Helmholtz in 
December, 1850, and the account thereof was published in the following 
vear. In speaking of this invention some years later, he said 

‘The ophthalmoscope has become the most popular, perhaps, of my 

itic achievements, but I have already told the ophthalmologists how 
luck played an incomparably greater part than my merit in this matter 
| had to explain to my students the theory of ocular luminosity, which 
med from Brucke. Actually, Briicke had missed the discovery of 


ole cte d to ask 


the ophthalmoscope by a hair’s breadth. He had only neg 
himself the question : To which optical image do the rays returning from 

the lumimous eve belong? Had he raised this question, he could ha 
inswered it just as quickly as | did, and the ophthalmoscope would have 
| I immediately set about to construct the instrument 
lenses and cover glasses for microscopic preparations 
to use, and without a firm theoretical con 


must work, I would perhaps not have persevered in my 


~ 


efforts. Dut after about eight days | had the great pleasure of being the 


first to see clearly a living human retina 


12 Tair 
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14. Dainow and Halpern: Ibid 
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REACTION OF VARIOUS TYPES OF FAT TRANSPLANTED 
INTO THE ORBIT OF GUINEA PIGS PRIOR TO 


THE DEVELOPMENT 


(,EORGI 


Thyroidectomized guinea pigs receiving 
daily injections of extracts of anterior hy 
pophysis develop exophthalmos which is 
accompanied by swelling and edema of the 
These changes 


orbital and some fat tissues. 


have been reported by several observers.** 
The edema, although noted in fat tissues 
than in the marked 


other orbit, is 


more 


there than in other regions such as in the 


perirenal or testicular fat bodies.®° The reason 
for this difference is not clear and is of in 
terest because of the importance of the role 
the edema may play in the production of 
the exophthalmos. 

The edema of the orbit may be a local 
manifestation due to anatomic peculiarities 


bv 


Mainini,® a result of reduction in tissue pres 


of that region or, as Gailli 


suggested 


sure occasioned by the forward movement 
of the globe. If this concept is correct, the 
edema found in thes« 
the 


shown, Is not 


inimals should be re 
stricted to orbit, 


the 


been 
the 
orbit may simply exaggerate a generalized 


which, as has 


case. Conditions in 
condition due either to factors as suggested 
by Gailli Mainini, or inadequate lymphatic 
drainage, and so forth 

Another possibility, which is in agreement 
with the available data, is that the permea 
bility of the vascular bed varies with the 
which it 


tissue that the 


vessels are not very permeable in these ani 


supplies, and 
mals in the testicular, axillary, or perirenal 


fat but are in the orbital fat, as well as in 


the fat depots near the Fallopian tubes or 
the ureter. 
*From the Department of Ophthalmology, 


lege of 


Col 
d Surgeons, Columbia Univer- 
wre the 16th scientific meeting of 


Physicians a1 


sity 
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OF EXOPHTHALMOS* 


K. Smecser, Pu.D., AND V. Ozanics, M.S. 
New 


York 


These several concepts may be tested by 
transplanting fat from various parts of the 
body to the orbit and then producing an ex 
ophthalmos by the injection of anterior pitui 
tary extracts. The histologic structure of 
the orbital fat of the intact and ope rated 
orbits could be compared with that of the 
graft and with donor type of fat tissue in 
its normal location. 

If the transplanted tissue retained the 
characteristics shown in its original position, 
it would indicate that purely local orbital con 
ditions were negligible in the production of 
the changes seen in the orbital fat of ex 
ophthalmic guinea pigs. If, on the contrary, 
transplanted fat were affected in the same 
manner as orbital fat, the importance of local 
factors would be emphasized. It was nec 
essary, of course, to determine whether 
transplantation alone affected the response 
of the tissue to the injected extracts. There 
fore, grafts of orbital fat were also made 
using as donors the male parent of the re 
cipient. 

IE-XPERIMENTAI 

Forty-nine guinea pigs of both sexes were 
used in these studies. In seven cases, trans 
plantation of fat to the orbit was done when 
the guinea pigs were young adults, in all 
others the grafts were made in 1- or 2-day-old 
animals. The Harderian gland which occu 
pies a large space in the orbit was removed 
from the right orbit through a small con- 
junctival incision on the nasal side of the 
ducts The gland 
could be withdrawn from the orbit through 


globe where its open. 
this opening with a minimum of trauma and 
the the 


gland itself was severed. The donor fat tis 


no bleeding save when vessel to 


sue was obtained from the same individual 


at this time and placed in the orbit. The con 


1557 


1558 


incision did not sutures. 


tissue was taken from the right 


junctival require 


Donor 
axilla in nine cases, the right testis fat body 
ovario-uterine mesen 


in 13 cases, the right 


tery in 10 cases. Seventeen grafts of orbital 
fat were made in the same manner excepting 
from another, 


that the were 


although related individual, rather than from 


transplants 


the same animal. 
The 


when several months of age and 7 to 10 days 


pigs were thyroidectomized 


guinea 
later daily injections of an anterior pituitary 
extract were administered to 39 of the ani 

als Representatives of each type of trans 


plant, totaling 10 animals, were reserved as 


uninjected controls. The preparation and 


amount of extract administered was the same 
is reported in previous communications.” * 

The length of the injection period varied 
widely; in some cases treatment was contin 
animals, how 
Each 


tvpe of graft was represented in both long 


ued for 55 to 76 days. Eight 
ever, were injected for only 10 days. 
ind short injection groups. Exophthalmos, 
is judged by inspection and postmortem 
measurement of the unoperated left eve, 
was present at the conclusion of the experi 
ment, 

\t autopsy the fat in the operated orbit 
vas carefully examined to determine if two 


(donor and host) zones could be distin 


guished, the tissue was then fixed in Bouin’s 


fluid and histologic sections were prepared. 


host ane 


ept in the 


stis tatini 
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The block of embedded tissue was oriented 
so that the sections passed through both the 
host and transplanted portions and showed 
the interface between the two 


he 


transplantation of fat in its place resulted in 


removal of the Harderian gland and 


i variable displacement of the globe inward 
and slightly downward, The injection of th 
anterior pituitary extract caused an exoph 
thalmos which was evident in the intact left 
side. Protrusion of the operated right eve 
was not as marked as that of the intact left 
eve and exact measurements of the exoph 
thalmos (skull-limbus distance) made post 


mortem were not as dependable as usual, 
because of the displacement of the globe 
caused by the operation. However, the op 
erated right eves averaged 0.5 to 0.6 mm 
greater protrusion postmortem than their 
controls 

\ll of the autotransplants were well in 
ind had greatly in 
Thei 


growth was demonstrated in a few instances 


corporated in the orbit 


creased in weight since grafting 


by comparison of the weight of the donor 


tissue at ‘ time of transplantation with 
that obtained 
The bital 


has a translucent 


at autopsy 

fat of exophthalmic animals 
appearance due to edema 
which differentiates it very sharply from the 
normal, dense, opaque character of ordinary 


his appearance was also chi 


fat tissue 


acteristic of the native orbital fat in ope rated 


Figs. 1 to 6 (Smelser and Ozanics). (Fig. 1). Section of orbital fat from an unoperated orbit of ar 
exophthal n | how the edematous character f the tissue 
(I 2) Sector trans] nted rbital fat of n exophtl Imi nea pig. The raft had been n le 
t birth and was from ar ted normal aduit 
(Fi 3). Sectior I rbital ntent f n exophtl ulmi guinea pig showing the interface between the 
edematous host orbital fat and the testicular fat transplant which remained unchanged by the pituitary 
extract injections and t le pment of exophthalmos 
(I 4). Section of testicular fat in situ of an exophthalr inimal showi1 region includit me 
epididymal tubul Note the presence of edema in the nnective t e surt ” the tubules and 
ts absence in the purely as e tissue 
(Fie 5). Low 1 f a section through the orbit ar graft of teat fos 
exophthalh guinea pig showing both tH donor regions. Note that the host portion is edemat 
vhereas the grafted portion is not, excl region of grafted epididymal tubules where edema is 
found. The tuat ! r to that shown in Figure 4 where edet noted near the epididy: 
tubules in tests normal locatior 
(I ( | { é the epididymal tubule regior luded the { vn in Fieure 
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orbits of the exophthalmic animals and con 
trasted sharply with the transplanted tissue 
of axillary, testicular, or uterine origin 
Specimens of these donor-type fat tissues 
were removed from the appropriate regions, 
but from the side opposite that from which 
the fat used in making the graft had been re 
moved. The orbital and transplant d fats of 
the 10 uninjected, control animals maintained 
the appearance of these tissues as observed 
in other thyroidectomized guinea pigs with 
intact orbits. 

Gross observations of the orbits to which 
orbital fat had been transplanted did not re 
fat 
texture, 


veal distinct separation of the into 


zones different in appearance or 
and the entire mass appeared to be edema 
tous. In a few instances it is possible that the 
major part, at least, of the graft had degen 
erated, This was indicated by a mass of 
dense connective tissue in the region wher: 
the implant had been made. In the othe 
cases, however, the size of the homogeneous 
mass of fat in the orbit in the region of the 


graft together with the al 


sence of scar tis 
sue indicates that these transplants were well 
incorporated, and that the transplanted por 
tion reacted to the injected pituitary hormon 
as did the original fat tissue of the host. 
Sections were prepared of all the grafts 


is well as the orbital fat from the intact orl 


it 
and a specimen of the donor tissue. These 


Masson's 


stain, because with this stain the protein 


where stained with trichromic 


containing edematous infiltrate is particularly 


well shown. Sections of orbital fat from the 


intact orbits showed marked edema such as 
was reported earlier. Sections of the fat from 


of 


right orbits which had been recipients 


Figs. 7 to 11 (Smelser and Ozanics). (Fig. 7) 

pig showing the interface between the edematous h 
(Fig. 8). Section of fat from the axillary regi 

even in the connective-tissue band 
(Fig. 9). Section of edematous orbital fat from 
(Fig. 10). Section through tl 

Compare tl I 
(Fig. 11) 


is tissue with the 
atous native 


transplanted 
xillary fat 
Low orbital 


lery 


SMELSER AND V 


he | 
axillary fat from 
in situ sh 
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orbital fat grafts showed two zones, both 
edematous. They were separated by a line of 
connective tissue forming an interface be- 
tween graft and host. The histologic char- 
acter of the two zones was similar and like 
the orbital fat in the unoperated orbits of the 
same animals (figures 1 and 2). 

This condition was not found to apply in 
the case of the orbits containing grafts of 
axillary fat or in some cases from the testi 
cular fat body or fat from the uterine mesen 
In 


tissue of 


of 
ob 


in 


these cases two distinct 
different 


served (figs. 3, 7, 


tery. 
fat 


zones 
character 

11). One 
each case, typical orbital fat and the other 


mass of 


were 
and was, 
was a adipose tissue composed of 
solid masses of fat cells separated by a few 
delicate strands of connective tissue, char 
acteristic of the 
(figs. 8, 


fat depots from which they 

Y, 10 ). The 
masses of fat were separated by a band of 
the host 


came and two 
tissue, were and 
orbital fat. In the 


graft appeared to have been pushed into the 


connective 


as 
graft of several cases 
host tissue and was partly surrounded by a 
narrow zone of edematous connective tissue, 
presumably of host origin. 

Most of the grafts of testicular fat (13 
cases) behaved exactly as did those of uter 


ine mesentery or of axillary origin. Two 
fat 
edematous and containing nerves, 
bulbi) 


fat, the other one not 


types of were seen in these orbits, one 
vessels, 


and muscle fibers (retractor char 
acteristic of orbital 
edematous but consisting of masses of closely 
packed fat cells containing a few strands of 
connective tissue ( fig. 3). Sections of the 
fat from the testes of these animals did not 


exhibit evidence of the edematous infiltration, 


of orbital content of an exophthalmic guinea 
t orbital fat and the unaffected graft of axillary fat 
of an exophthalmic animal. Note absence of edema 


Sect 1on 


ost zone own in Figure 7 


the donor zone shown in Figure 7 


Figure 8 
exophthalmic 


the 


guinea pie 


a 


showing the 
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with one exception, discussed later. 

The fat from one orbit of an exophthalmic 
animal containing a testicular fat graft was 
not entirely similar to the others. The trans 
planted portion consisted largely of solid 
nonedematous fat as did the others but in the 
center of this mass, apparently unconnected 
with the host orbital fat, was a group of epi 
didymal tubules which had been taken with 
the transplant by accident (fig. 5). They 
lay in loose connective-tissue network which 
was distended and infiltered with a protein 
containing edematous material similar in tex 
ture and staining reaction to the edema of the 
orbital fat 


Se tions of 


(fig 


one testicular fat in situ of 


another injected guinea pig also passed, by 


chance, through some of the epididymal 


tubules. These tubules were supported by a 
loose connective-tissue framework which 
an edematous material similar to 


the orbital 


contained 


that seen in and in the trans 


planted testicular fat of the case already 


mentioned (fig. 4). 


DISCUSSION 
The data reported strongly supports the 


concept that the condition of the fat tissues 


found in exophthalmic guinea pigs is due to 


basi ch teristics of the tissue and 


or its vessels, rather than to its location or 


peculiarities of its site, such as lymphatic 


Since the 


transplants of orbital 


the orbit reacted exactly as did native 


| oper ited intact orbits, it 


and 


mn 
uuld appear that the act of transplantation 


id not interfere with the changes brought 


thout by injection of the extracts 


The trans 
planted tissues of all types maintained them 
selves and grew, rather than were replaced 


growth of the host tissue, because two 
distinet 


} 


nasses of fat were found separated 
wa band of connective tissue 

In a few instances, not included in the 
reported cases, a graft of orbital fat obvi 
ously did not persist. In such cases the orbit 
contained some, presumably, native fat and 


scar tissue located in the region 
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of the orbit where the transplant had been 
The 


within the muscle cone and was traversed by 


made. orbital fat found was situated 
the retractor bulbi muscles and ciliary nerves 
in the manner characteristic of the normal 
orbital fat. 

Axillary, uterine, and testicular fats wert 
transplanted under more favorable condi 


tions than were the orbital fat grafts since 


they were autotransplants. All were well 


incorporated and had increased in mass in 
the orbit, but were unaffected by the injected 
extracts. They remained in a normal condi 
tion, as did the fat of their types in the nor 
mal environment. In an earlier study it was 


reported that fat in the axilla was not 
changed in a manner similar to that noted in 


the Fal 


lopian tubes, however, was affected, indicat 


the orbit. Fat from the region neat 


ing that the edema produced by injection ot 
anterior pituitary extracts was not limited 
to the 


tissues 


orbit, but was found in some othet 


and was absent, or very scant, in 


others. This observation was confirmed in 
the present experiments 

Dobyns’s® report that testicular fat was 
modified in similar experiments performed 
by him is in essential agreement with cases 
most in 


reported here, for, although in 


stances the sections of testicular fat studied 


showed no structural change from normal 
they were only through that portion of th 
testicular fat body which contained very few 


septa and no epididyn il 


connective-tissuc 

tubules. 
Obviously edema does occur in a 

restricted portion of the testicular 

the experimental animals. This observation 

emphasizes the conclusion reached im_ the 

study of the other facts, namely, t 

planted tissues behave in_ the 

same manner as they do in their na 

vironment. Grafts of the nonreacting part 

testicular fat were unaffected 

by the injected extracts; whereas, t 

became edematous in the 


tion which 


} 


tum also became edematous in the orb 


— 


FAT TRANSPLANTATION AND EXOPHTHALMOS 1563 


SUMMARY are well incorporated and have increased in 
size. 


1. The injection of anterior pituitary ex 4 

Fat tiss is affecte: pitul 
tracts into thyroidectomized guinea pigs pro it tissue which is attect 1 in the pit 

ary-extract treated als als 
duces an exophthalmos and an edematous wae} ct treated animals also eccome 
condition of the orbital and some other fat edematou when tran plant 1 to the orbit 
ieee of appropriately treated animals. 
Orbital which has been transplanted >. These data hat inte ving ted to USS { 
Bees “4 ‘ . that the edema of the orbital and other fats 
orbit is affe n the same mannet 
native orbital fa! cau ed by the pituitary extracts i due to 
— ‘onditions peculiar those tissues ; iT 
a el affected in its normal ¢omdittons p culiar to those tissue ind their 
location by the injection of anterior pitui vascular supply, rather than to their loca 
tion in the body 
tary extracts retains this characteristic when on in the bod 


transplanted to the orbit, although the grafts 630 West 168th Street (32) 
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Of the many pathologic conditions which 
the 


the more rarely encount- 


are known to give rise to disease of 


uveal tract, one of 
ered and less frequently recognized is Weil's 
disease or Le ptospirosis icterohe morrhagica, 


only 222 cases of which have been reported 
in the United States 


Weil's 


fection. The etiologic agent is the Leptospira 


iterature 
disease is an acute systemic in 


icterohemorrahgicae, a spirochete found 


commonly in rats, and less frequently in 


dogs, mice, cats, and other animals. Human 
infection usually occurs from contact with 
stagnant waters contaminated by murine 
excreta, the portal of entry usually being the 
abraded skin, although infection may occur 
the the 


nasal mucosa, or the conjunctiva. The disease 


by way of gastro-intestinal tract, 


is especially prevalent in those working in 


rat-infested environments: sewer workers, 


fish and poultry handlers, miners, butchers, 
tunnel diggers, and so forth. Clinically the 
disease is characterized by a sudden onset 


with headache, fever, and 


In the 


prostration, 


myalgia more severe cases, jaundice 
occurs, and hemorrhagic phenomena ard evi 
dences of renal impairment are present. In 
the milder and anicteric cases, diagnosis may 
be difficult, and it is undoubted that many go 
unrecognized. 

Diagnosis may be definitely established by 
the isolation of the causative organism from 
the blood or urine, and by the demonstration 
of specific lysins and agglutinins in the 
serum. A positive agglutination in a titer of 
1 :300 or above or a complement fixation 
titer of two units or more* 


nostic of Weil's disease 


is considered diag 
Death is extreme ly 

From the Depart: Medicine 
the Ophthalmologi lames S. S! 


n, Wills He 


rare in the anicteric cases, but the fatality 
rate in some epidemics of Weil’s disease has 
as high as Peni 


been 30 to 48 percent.* 


cillin is a specific therapeutic agent. Strepto 
mycin and aureomycin are also drugs of value 
in this condition. 

The eyes are commonly involved in Weil's 
disease. Early in the course of the illness 
the 


catarrhal conjunctivitis® and 


conjunctival injection is rule. oo 


some cases a 
petechial hemorrahges in the conjunctivas 
may be present. Patterson® found conjunc- 
tivitis and episcleritis in every one of a series 
Weil's 


studied. A mild form ot iritis or iridocyclitis 


37 cases of disease which he 
frequently occurs late in the disease, appear 
ing between the 16th and the 42nd day.® The 
frequency with which the anterior uveal tract 
is affected is variously reported at from 3 
percent’ to 44 percent.” Hypopyon has been 
noted.’ The posterior uveal tract is rarely 
involved.® The retina may show congestion 


and small hemorrhages, and occasionally 
optic neuritis may occur.® Orbital pain due 
to involvement of the extraocular muscles is 
occasionally present.’® 


CASE REPORT 


Because of the uncommonness of estab 


lished cases of Weil's disease in this country, 
and the unusual features of a case which 
was recently seen, the following case report 
is presented. 

History 


admitted on September 27, 1947, to the oph 


C. S., a 26-year-old Negro, was 
thalmologic service of Dr. James S. Shipman 
at the Wills Hospital with the chief com 
plaints of some blurring of vision and the 
presence of streaks and spots in the fields of 
vision in both eyes. He stated that he was 


well until a month previously, when he de 
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chills, 
generalized malaise, and anorexia, his tem- 
After 
a week of pyrexia, his fever subsided and 


veloped fever, sweating, headache, 


perature going up as high as 102°F. 
he noted jaundice. Two weeks later, while 
his jaundice was still present, his eye com 
plaints began. He was afebrile after the first 
week of his illness. 

Physical examination on admission re 
Negro in 
fever. A 


well-nourished, 
There 


moderate degree of conjunctival icterus was 


vealed a young 


no acute distress. was no 


noted. The lungs were clear, and the heart 


1 no abnormalities of note. The liver 


showe 
edge was palpable one-finger’s breadth be 
low the right costal border and the spleen 
v-as not demonstrably enlarged. No hemor 
rhagic phenomena were noted. 

The vision was: O.D., 6/60; O.S., 6/21. 


Both pupils were dilated and fixed, and 
there were numerous keratic precipitates 
of various sizes on the posterior surface of 
both corneas. A positive flare and some small 
pigmentary changes on the anterior and pos- 
terior lens surfaces were noted. Because of 
the presence of numerous thready, floating, 
vitreous opacities, the details of the fundus 
could not be well visualized. 
The hemogram revealed an erythrocyte 
count of 3.02 millions with a hemoglobin of 
62 percent and a total leukocyte count of 
7,100, with 63 percent mature polymorpho 
nuclear leukocytes, 3 percent stab forms, 8 
percent eosinophiles, and 24 percent lympho- 
cytes. The color index was 1.0. No sickling 
of the red blood cells was seen. The fasting 


bl 


serum bilirubin was 1.0 mg. 


sugar was 71 mg. precent, and the 
percent with a 
delayed direct reaction. 

The prothrombin index by the simple bed- 
side test was 63 percent, and the cephalin 
end of 48 
hours. The sedimentation rate by the West- 
ergren method was 25 


flocculation was plus 2 at the 


mm. per hour. The 


agglutination reaction for B. abortus was 
negative. The erythrocyte fragility revealed 
that hemolysis began at 0.42 and was in 
complete at 0.28. 


The Wassermann reaction and the intra- 


1565 


dermal Mantoux test were negative, and a 
prostatic smear showed no evidence of in- 
fection. X-ray examination of the chest re- 
vealed no evidences of any active pulmonary 
disease. Slight mucosal hypertrophy of the 
left ethmoid cells was noted on X-ray study 
of the nasal accessory sinuses. No eviden- 
dental 
roentgen examination. Otorhinolaryngologic 


ces of infection were found on 
consultation revealed only deviation of the 
nasal septum and minimal tonsillar disease. 

Course in hospital. It was felt upon admis- 
sion that the patient’s jaundice resulted from 
a subsiding infectious hepatitis and, as a 
consequence, fever therapy was felt to be 
contraindicated. He was treated conservative- 
ly for his eve disease with atropine, and for 
his suspected liver disease he was placed on a 
high carbohydrate, high protein, low fat diet 
with multivitamins. 

He was afebrile during the course of his 
hospital Stay except for a mild temperature 
rise during his first hospital day as a result 
of an initial dose of typhoid vaccine which 
was administered on admission. The jaundice 
gradually disappeared and satisfactory re- 
covery of vision and clearing of the media 
occurred, 

The 
hospital on October 10, 1947, with vision 
O.D., 6/15—1; O.S., 


patient discharged from the 


was 
with pinholes of: 
6/12—2 


He returned to the medical clinic on 
October 22, 1947, at which time no icterus 


was discernible and the liver and spleen were 


not palpable. A bromsulfalein determination 


showed a retention of less than 5 


with the 2 mg. dose after 30 minutes, and 


percent 


the serum bilirubin was 0.3 mg. percent. 

Serologic studies. Questioning at this time 
elicited the information that until the onset 
of his acute febrile illness, the patient had 
been working as a member of a construction 
gang engaged in the tearing out of an old 
sewer and the installation of a new one. 
Because of this occupational history, it was 
suspected that the illness from which the 
patient had recovered might have been a 


leptospiral infection. 


sid 
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Serologic studies at the Graduate Hospital, 
Philadelphia, revealed a positive agglutina 
tion in a dilution of 1:1,000* and a comple 
the 


Leptospira icterohemorrhagicae, both strong 


ment fixation titer of 3.75 units for 


ly positive reactions. The cephalin floccula- 


tion at this time was negative after 48 hours, 


ind the hemogram revealed an erythrocyte 


count of 4.31 millions with a hemoglobin ot 
72 and 


percent a total leukocyte count of 


10,300 with 76 percent polymorphonuclears, 
> percent eosinophiles, 2 percent basophiles, 
ind 17 percent lymphocytes. 

lrid 


yelitis. The patient's ocular condition 


continued to improve on his periodic visits 
Decem 
(on 


and the 
1947, was 6/9 

10). 1048 
iridoevelitis recurred 


ed to 


eve clinic, Vision on 


2 in either eve. 
February however, 


an acute 


He 
sani 


60 


in the left eve. was 


the 


6/9-O.8.. 5 


ne 


().]) 


hospital day 


vision of 


Examination revealed the 


pre scrice 


nerous punctate kerat deposits in the 


There wi marked turbidity of 


rous cel 


and nut 


interior char 


aqueous ls were present 


in the Che vitreous con- 


tained ge varishaped opacities. Central 
ls in the left « showed a quad 


le Upper poral area with 
object. 
this time 


udies at 


a positive agglutination in a dilu 


tion of 1:1,000* and a complement fixation 


titer of 4.5 units for the Leptospira ictero 
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hemorrhagicae. A course of penicillin ther 
apy totalling 5,000,000 units given at 3-hour 
intervals over a period of 12 days was ad- 
ministered, and the patient’s uveitis became 
quiescent. He was discharged from the hos 
23, 1948, with visual 
iz. 


rhe patient’s progress was followed peri 


pital on February 


acuities of : O.D., 6 6: O.S.. 6 
odically in the out-patient clinic. When he 
was last seen on May 28, 1948, there was 
no injection of either eye. Both irides were 
active and free of synechias. Very few kera 
No 


chamber abnormalities could be 


tic deposits were present anterior 
found, and 


vision in each eve Was 0 


COMMENT 


The 


instance of a 


ise reported above represents an 


mild Weil's 


complicated by a bilateral iridocyclitis with 


of disease 


ise 


some evidence of posterior uveal involve 


ment. The eye findings dominated the clinical 


picture and constituted the presenting 
the 


plaint which brought patient to seek 


admission in an eve hospital. It is of inter 
est that the patient’s occupational history 
furnished the clue to the diagnosis 

The diagnosis of Weil’s disease rests upon 


The 


should be thought of 


a high index of suspicion. possibility 


ot \\ eil’s dist ast 


the ophthalmologist in any patient with iritis 


by 


or iridocyclitis accompanied by or preceded 


by fever or jaundice, particularly in those 


patients whose occupations bring them into 
contact with rat-infested surroundings. 
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STEREOPSIS 


LIMITS OF 


PAUI 


In the ordinary two-line tests for stereop 


sis, the ability of the subject to detect the 


difference in distance of the lines from the 


eves increases indefinitely with the increas 
ing nearness of one line. Obviously, at some 
point, physiologic diplopia occurs, just as a 


outside, and the 


spot on the window pane appears 


when one observes a tree 


tree appears double when one observes the 


spot (one is not commonly conscious of 


physiologic diplopia becouse of suppression 
or on of the Twe retina mages 
Does physiologic diplopia interfere with 


is been to date no evi 


stereopsis There h 


\ crossed physiologic 


diplopia, where left image 1s seen by the 


right eve and the right image is seen by the 
left eye, has been belli ved to produce a 
strong binocular clue for nearness. An un 


crossed diplopia was believed to produce a 


clue for farness, 


This paper presents experimental set-ups 


where than a certain amount of differ 


more 


nee in the distance of vertical line targets 


from the eyes causes a deterioration of depth 


evidence suggests that im 


judgment. The 
perceptible TCES of physiologic diplopia 
are enough to interfere with stereopsis. 
This new phenomenon is interesting to 
reasons: It 


ophthalmologists for several 


gives evidence on the extent of Panum’s 


fusional areas. It ds a new factor to con 


sider in devising instruments to test sterop 


sis. It helps to explain difficulties some pa 
tients have at first with thé space eikonom 


eter, which is a rapid test for stereopsis 


on line targets. It will modify the technique 


used in testing aniseikonic patients. 


almology and 
he Washington 


ir Johnson Inst 


University School of Medicine 


DUE TO 


PHYSIOLOGIC DIPLOPIA* 
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Missouri 
EXPERIMENTAL TECIINIQUES 


EXPERIMENT | 

In the summer of 1946, A. Ames, Jr., of 
the Dartmouth Eye Institute devised a new 
target for testing patients with aniseikonia 
which he asked me to try on patients already 
This target, 


tested with other instruments. 


illustrated in Figure 1, consisted of luminous 


0.0. 


us grid targets, 


0.8 


Fig. 1 (Miles). Rectili 
\. Ames, Ir., 


wed defective 


devised by g aniseikonia 


which she stereopsis increasing 


physiologic diplopia 

rectilinear grids placed at eye level 14 feet 
from the eyes. These grids, made on black 
painted glass by scratched lines, were placed 


on a box containing fluorescent lamps. The 
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0.75 Pa- 


tients were unable to localize the targets in 


grids measured 16 by 24 inches, and were magnification exceeded percent. 


mounted face to face 8 feet apart. 


The patient was placed with head fixed in space until their size prescription, within 


position as indicated in Figure 1, in complete about 0.75 percent, was placed before their 


darkness, with his refractive prescription eyes. At the time, it was believed that the 


before his eyes. He was asked to look from difficulty was due to one grid geometrically 


one of the grids to the other and report approaching the patient’s face absurdly near, 


which appeared nearer, Then the two grids causing the patient to discard binocular clues. 


rABLE 1 


RESULTS OF 112 JUDGMENTS AS TO POSITION OF THE TWO TARGET LINES EXPOSED IN RANDOM ORDER IN SEVEN 
DIFFERENT POSITIONS. NOTE THAT JUDGMENT IS BETTER WHEN THE DIFFERENCES IN TARGET 
LINE DISTANCE TO THE EYES ARE SMALL, AND DEFECTIVE WHEN GREATEST 


Left 


3 cm. 


Left 


2 cm. 


\ctual Left 


position 


irget line Right Right 
64 mm. P.D 2 em lcm cm 

Ne if Ne ir Near Near 

Experimental near ; 2 1 +1 +2 

judgments R R R = * 


Even 
Sensitivity 


at ¢ 


Correct 


.., nurse 
F., M.D., 64 P.D 
student 
627 PLD 

P.. M.D 

M.D 
G., M.D 1) 
M.D., 60 PLD 
M.D., 60 P.D 

I) 

I) 


60 PLD 
68 PLD 
62 P 


\LD.. 66 P 
M.D... 66P 


were equated by placing, | , size lenses 


(axis-90°, magnifving afocal lenses) before 


on the side where the grid appeared 


~ 


the eve 


nearer. Then, the sensitivity of the patient 


was determined by finding the smallest size 


lens which would make a perceptible differ 


ence in distance of the two grid targets. 


wenty-four known aniseikonic patients 
were tested in this way. Four were insensi 


tive, and the others were highly sensitive to 


small size lenses, but insensitive to. size 


lenses magnifying more than 0.75 percent. 


The conclusion was that the target was more 


sensitive than the space eikonometer 


| target 


to small differences in magnification, but that 


something destroyed sensitivity when the 


11 2 5 f 10 mm 


18 mm. 


6 mm 
5 mm 


mm 
mm. 
mm 
mm 


mim. 


mm 
? 


6mm 


20 mm 
? 


10 11 mm. 


EXPERIMENT I] 


lhe present experiment began as a study 
of stereopsis in the dark-adapted individual 
When 
stereopsis on a two-line test at 2 meters with 


one line moved back and forth 2 


the first subject showed excellent 
cm., but 
none at all when the line was moved 3 cm., 
it was realized that the same phenomenon 


1 
} 


elicited by the luminous grid targets was 
occurring. 

The apparatus consisted of the ophthalmo 
cikonometer instrument, table, and hydraulic 
chair, and a target consisting of two mini 
ature ophthalmoscope lamps mounted instead 


of the usual two lines in stereopsis tests. 


Near 
+3 
1. M. B., stenographer 
62 P.D 8 5 
Dark adapted 11 5 5 (11 6 10 9 7 12 } 10 6 12 4 Pt 
». J. A., maid, 60 P.D $ 12 » Ba 12 } 10 6 11 5 je Ss 12 4 
Dark aday 14 13 12 14 4 14 15 1 14 2 
3. MI. M., housewif 
62 P.D . ga 0 16 1 15 9 7 12 } 14 2 12 4 5 
J. S., M.D., 62 P.D » 14 12 5 11 5 16 16 O 14 2 10 
<M 0 16 0 16 0 16 $ 12 13 3 14 4 13 3 5 
6. D 1 15 13 7 9 13 3 15 1 16 O 5 
7. R 
1 15 2 14 2 14 $ 12 9 7 15 1 a 6S 7 
g R 43 > 44 3 13 3114 >| 16 0:15 1 
9 | 0 16 0 16 2 14 10 6 15 1 16 O 16 O 5 
10. | 7 9 7 9 6 10 7 9 10 6 10 6 7 9 = 
11. 16 1 15 14 2 14 7 10 15 1 16 
12. K 5 5 7 9 10 6 13 3 16 
13. B 10 6 10 6 9 7 10 6 8 g 1? 4 13 3 Le 
14. \ 5 (11 14 3 13 
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The lamps were wired in series with 7.5 volts 
A.C, producing constant maximum bright- 
Maddox-rod 


glass was placed before both eyes about 15 


ness. A large piece of red 
mm., so that the two small points of light 
appeared as two bright-red thin vertical lines 
without ends. The ends extended up and 
down about 45 degrees, but changed so with 
vertical eye movements that they could not 
serve in depth judgment. Nothing else in 
the room was visible in the 45-degree field 
straight ahead. illumination came 
from a diffuse source overhead. In Subjects 


Table 1, 


bright for the 


the light was turned on 
test, 
completely off for the dark adaptation test. 


1 and 
light-adaptation and 
In other subjects, the overhead illumination 
was quite dim, so that the buff walls re 
flected only about 0.2 foot-candles on a 
light meter at eye level. 

The set-up can be seen diagramatically in 
Figure 2. 


The two lamps were at “O” and 


“Fixation,” and were 36.2 cm. apart, 192 
cm. before the corneas. The usual variable 
axis-90° size lenses were used before each 
eye to introduce the disparity. The effect of 
separation of an afocal combination of 
minus and plus axis-90° cylinder to magnify 
the images seen by one eye is seen in 
Figure 2. With 
from 60 to 68 mm., the size lenses produced 
the effect of 


“O” back and 


interpupillary diameters 
moving the luminous line at 
forth at intervals of 9 to 11 
mm. In the diagram, fixation is limited to 
the right line target, which is placed in the 
optical axis of the size-lens combination. 
The eyes were free to move from one to 
the other line target, in which case the dis- 
parity changes eyes but maintains equal 
angular space relationships. Slight move 
ments of the head were prevented by the 
head holder but did not change the apparent 
distance of either line in any position of the 
size lens. 

On the retina of the right eye in Figure 
2 is seen the exactly corresponding point 


“0,” and the disparate points from plus to 


minus 3. In the past, the diplopic images 
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on each side of “O” were said to produce a 
“near” clue to depth, if temporal, and a “far”’ 
clue, if nasal, to the corresponding point. 

the retinal point “O” of O.S. 
of O.D., 
but the points from minus to plus 2 in O.D., 


In Figure 2, 
corresponds exactly to point 


although not corresponding, may fuse with 

“Q” producing a stereoscopic cerebral image 

and perception of depth. These disparate 

PHY SIOLOG! CAL 

UNCROSSED 

DIPLOPIA 24> 

“Th. HOROPT ERP 

/ | 

CROSSED 

DIPLOPIA 
| 


pANUM'S FUSIONAL 


F 
AREIA 


a 
of experiment on stere 
it “O” and “Fixa- 
tion.” Stereopsis was found defective when the lines 


Diagram 


Fig. 2 (Miles) 


psis using luminous line targets 


were placed at minus-3 or plus-3 positions, 
images which fuse correspond to Panum’s 
fusional areas, which exist before and be- 
hind the horopter, in which physiologic 
diplopia must be present but is imperceptible. 
The points minus and plus 3 outside this 
area may or may not appear as diplopic 
images, according to the attention or 
imagination of the observer. 

The subject was seated before the ap- 
paratus, and the pupils aligned with the 
optical centers of the variable size lenses. 
The target was tested each time to insure 
that the subject could see both target lines 
equally well monocularly with each eye at 
all positions of the size lenses. The right 
size lens was set at 2 percent, and the left 


| 
Ax | 
+3 
—t 
as y 0.0 
} 
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was then adjusted until the subject reported 
the two lines appeared equidistant from the 
eves, 

lhe the 


aminer’s hand, while an adjustment of the 


right eye was covered by ex 


right size lens was being made to any ot 


RIiGLO 
RISL! 
Ri#¢ L 2 
Ri3 L3 
RI2 L4 
Ril L5 
RIO L6 
R9 L7 
R8 L8& 
a? 
R6 LIO 
R5 wll 
R4# Li2 
R3 1.13 

LI4 - 


LISRIGHT IS NEAR 
LI6 


3 (Miles 


» differences of ta 


“2 =| 


gets 


movement 


deseribed Any chang 


f 0.50 percent in the size lens made an 


10 


made, the 


apparent movement of one target about 


} 


mm. by calculation tting 


hand was removed to let the subject see 


binocularly, Sixteen judg as to which 


required 


nents 
line appeared nearer wer for each 
of the seven settings. The settings were pre 
sented in random order, with care that th 
which 

Che 
subject was required to guess right or left, if 
No 


cvestion of diplopia was made to the subject, 


subject got no cit whatever as to 


direction the size lens 


was changed. 


the target lines appeared equal. sug 
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Sixteen judgments of 
represents the 


MILES 


that the lines 
appeared blurred or doubled. 
All had 


U. L., who had 6/7.5 in the left eye. 


wore glasses 


and none volunteered ever 


subjects normal vision except 
our 
G. and B. T., 


had no stereopsis by the Maddox-rod test, 


lwo subjects, 


LEFT IS NEAR 


v2 


on presented graphically in 


cted curves if stereopsis improves with 


although by usual tests it was normal. Re 


sults on 14 subjects are shown in Table 1 


lhe plus- and minus-3 positions in the last 
the 


This 


was done in the hope of exaggerating the 


eight subjects were made four times 


10-mm., interval, instead of three times 
phenomenon and to decrease the chance that 
it is simply an experimental accident 
Figure 3 expresses graphically the results 
on Subject 1, the curve 


compared to 
by K, N., 


studies of sensitivity to changes in the space 


described previously in 
eikonom«e 
“EF,” the nearer one target line is to th 

r, the 


ter target position. According to 


oD 


higher statistical chance there is 


of 100-percent correct judgments. 


LA 
. 
‘ 
A . 
RO 
Fig each posit 
Case 
0”), 


STEREOPSIS AND DIPLOPIA 


Figure 3 shows, in curves L.A. and D.A., 
that, when the two target lines were actually 
equidistant, the subject was declaring the 


right line nearer just as often as the left 


line nearer (R8&-LS) 

When the right or left line was brought 
10 mm. nearer, the judgments made were 
75-percent correct (R12-L4) (R4-L12) in 
each case, and, when brought 20 mm. nearer, 
the judgments were 62.5-percent correct. 
When the right or left line was brought still 
nearer, the judgments were again 


only 50 percent, which indicates no stere 


ODSIS 


In other words, M. B. had the best stere 
opsis when the disparity was least, and the 
disparity was greatest. From 
192 «1 


20-mn 


worst when the 
Panum’s fusional 
wide. Of the 14 
this 
had no 


her horopter at 


area was about 


only four failed to show 


the 


subjects, 


phenomenon and, of two 


stereopsis with this type of test 
In Figure 3, the solid line L.A. refers 
to light adaptation, and the dashed line D.A., 


dark adaptation. Results are not conclusive, 


because the target background contrast is 


different in the two conditions, undoubtedly 


iffecting stereopsis. 
M. B. was tested again in the same equip- 


ment without the Maddox rods, without the 


size lenses, and using an apparatus with 


vertical line targets of the same separation at 


the same distance, introducing the same 


disparities mechanically, The vertical lines 


were aluminum wire about 3.75 mm. in 


diameter. A mask, 33 cm. before the eyes, 
obscured the ends of the wire in all positions. 


With the 


background a painted black screen, no details 


room illumination dim, and the 
were visible in the same 45-degree field as 
with the Maddox-rod tests. Results in the 
analogous pesitions were as follows: 

4] 13 


9 7 6 10 10 6 


The data are skewed, but no decrease of 


stereopsis occurred at the extremes. 


This test was repeated with an aluminum 
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background to decrease the contrast of the 
aluminum test objects, and the following 
resulted : 

1 15 

DISCUSSION 

The Maddox-rod line target for measur- 
ing stereopsis gives different results from 
those of other targets. One may review all 
known clues to depth perception, and find 
no difference between the two types of test. 
M. B. 


monocularly 


was tested on the aluminum rods 


and made largely incorrect 


judgments, confitming Howard's finding 
that retinal image size difference is not a 
sufficient clue. Neither type of test involves 
different illumination of the two line targets 
Parallax, overlay, perspective, and haze are 
ruled out. There cannot be much difference 
in convergence upon alternating fixation on 
the two lines of either type of target. Even 
if there is, convergence has been shown to be 
a poor clue to depth perception.® 

There is definitely something about verti 
cal luminous line targets which accentuates 
physiologic diplopia or prevents fusion of 
disparate images. The Maddox-rod line has 
no definite breadth when the light source is 
small, and it is an ideal straight line. One ts 
reminded of the comparison of resolving 
power using two points with resolving power 


using two straight lines. The lines can be 


distinguished with 10 times more precision. 


It is the principle of the vernier, which is 
used in all precision measuring instruments. 

Conclusive evidence that the thin straight- 
line concept produces the phenomenon 
described in this paper is found in use of 
the frontal plane apparatus* for measuring 
aniseikonia (fig. 4). This target is the com- 
plete opposite of the straight line, since it 
consists of irregular ink blots. When the 
target plane is placed at zero on the scale and 
observed from the position indicated by the 
head holder, it appears on a true frontal 
plane. When axis-90° size lens is placed be- 
fore one eye, the plane appears to rotate on 


Nm 


its central vertical axis and will continue to 
rotate further with increasing magnification 
until about 25 percent has been attained. 
At this point, the frontal plane has rotated 
about 60 degrees. This high fusional ampli- 
tude of obviously disparate images is due to 
the irregular ink-blot type target which, al- 
though highly distorted, the cerebral centers 
The Maddox-rod straight lines 


will fuse. 


lf 


Fig. 4 (Miles) 


accentuate physiologic diplopia like lumin« 


of this target is about 2: 


vertical line targets, before [ 


undergo diplopia at about 1.5 percent with 
loss of stereopsis. 

The experimental findings described in 
this paper were found under conditions of 
artificial aniseikonia. The defects in fusion 
due to unequal sized images from the two 
eyes are well known. The artificial anisei- 
konia is not believed to be a factor in the 
present experiments because the Maddox- 
rod line target is of such indefinite thickness. 
The thickness varies constantly with the eve 
movements and, frequently, the line ‘which 
appears slightly thicker is definitely more 
distant during tests. 

However, to make certain, four subjects 
tested Maddox-rod 


which the light bulbs themselves were moved 


were with targets in 


mechanically. The same difficulties in depth 
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Frontal plane apparatus. 


percent magn Acation, cor pared t 


stereopsis deteriorates 


MILES 


judgment were found. Results on W. H. L., 
M. D., vision 6/6 without glasses were: 


3 2 l 0 l +2 +3 
5,12 4|9 7) 14 2)13 3/16 O 
With increasing nearness of the right 


target, judgment became worse and worse. 
The possibility that stereopsis might again 
sull 


binocular disparity was not studied in thes 


improve with more increase in the 


[Illuminated White 
Back g round 


Object on Glass | 


Scale,Degrevs 
Plane is Turned 


Vertical) Axis 
Object 


Plawe 


The irregular 


lot target will not 
us vertical [ine l 


do. The amplitude 


ut 1.5 percent for 


experiments. However, there is a suggestion 
of such a trend in Subjects 1 and 6, in Table 
1. Theoretically, it would not be expected 
unless parallax, or perspective, or size clues 
crept into the experiment. 


SUMMARY AND CONCLUSIONS 


An experimental set-up is described in 
which more than a certain amount of differ 
ence in the distance of two vertical line 
targets from the eves causes a deterioration 
of depth judgment. Tests were performed on 
14 subjects with apparently normal eves and 
normal stereopsis by the ordinary tests. Each 
subject was tested on a two-line target with 
the lines in seven different relative positions 
with 16 trials in random order of each posi 
192 cm., lateral 


tion. Target distance was 


; | 
Cree 
Holder, 4nd) Lens 
| 
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separation was 36.2 cm., and the variation 


of one line nearer or further was in three 
steps of about 10 mm. each, depending on 
the interpupillary distance. 

This phenomenon is characteristic of thin 
vertical line targets and does not occur in 
the ordinary tests for stereopsis. 

The evidence apparently modifies Hering’s 
laws of stereopsis:® (1) That depth judg 
ments are directly dependent on the magni 
tude of the retinal disparity, which is the 
deviation from strict retinal correspondence 
in normal binocular vision. (2) That depth 
judgment from noncorresponding points 
seen in physiologic diplopia is “far” for 
nasally, and “near” for 


images falling 
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the retina. 


Panum’s fusional areas at 


images falling temporally on 

The extent of 
a fixation distance of 192 cm. is about 20 
mm. from the horopter. 

When testing patients on the space eciko- 
nometer, who do not immediately project 
the target properly or who do not appear 
sensitive to changes in the size lenses, one 
should consider that the stereopsis limit due 
to physiologic diplopia as described in this 
paper is being exceeded and that trial and 
error changes in the size lenses are advisable 
to pick up the target position in which the 


patient is sensitive. 


610 South Kinashiqhway (10) 
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MORE ACCURATE MEANS OF CHARTING 


VISUAL FIELDS 


ZucsMmitTu, M.D.., 


(sEORGI 


The first concept of perimetry was elabo- 
rated by that a fluid 


streamed from the eye in the form of a cone 


Euclid,' who taught 


with the apex in the pupil and the base on 
the object being looked at. The base com 
prised the visual field. 

The field of vision was first illustrated by 
Ulmus of 1602. 


further information regarding this subject 


Padua in However, no 
appeared until the article of von Graefe in 
1856." 

Many attempts to chart visual fields ac- 
curately have been made since the introduc 
tion of modern procedures about 50 years 
ago, as evidenced by the numerous articles 
perimetry done 


published. The first was 


AND IRVING REHMAN, PH.D. 


San Pedro, California 


with an illuminated object. In 1884, Abertotti 
test object. In 1889, 
stated that using one test object 


used a “fluorescent” 
Bjerrum 
was like using only the 20/40 line for vision 
testing. He advocated multiple testing with 
various sized test objects. This was the 
method that prevailed until 1933 and to a 


large extent has prevailed since. 


However, in 1933 Mayer,* seeking for a 
more adequate and reliable type of test, 
described the visual-field test done with a 
minimal light stimulus. In reviewing Mayer’s 
work and the subsequent literature, it was 
found that his work had not been developed 
further, by himself or others. 


In 1935, Mayer® described a means of 


1. Ogle, K. N.: 
1945 
1075. 
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perimetry utilizing an apparatus for pro- 


ducing a minimal light stimulus of measured 


interval duration. His apparatus consisted 


of a condenser discharge into a neon bulb, 
thus producing a flash of very short dura 


tion and fixed intensity 
lhe apparatus was expensive and cumber 


Che flash of the neon was red and Dr 


some 
Maver states that tubular fields were not 
present with this light stimulus. He also 


stated, “Varying slightly with the 


Tson 


tested.”” the spec d of the flash. 0.033 second, 


is so rapid as to be lost at the 50 to OO 


legree meridians \s more peripheral 
neridians are approached, the flash is lost at 
lesser speeds 

Phus, it was concluded that Dr. Mayer 
was endeavoring to find a much more quanti 
tative visual-field test. He stated, however, 
that the advantages of this tvpe of stimulus 
ire that it is critical and it eliminates a 


definite 


} 


\ moving target, mm itself, has 
inherent disadvantages: (1) There is much 


poorer control of fixation however good 


1 
the fixation device: (2) there are variable 
efttects of previous exposures on the sensi 
tivity of the retina: and (3) there is a time 


be standardized. 


by Mayer and his 


attempt to remedy the lisadvantages are 


readily apparent when one considers the 


ipparatus he developed and its inherent diffi 


culties 


DEVELOPMENT OF NEW APPARATUS 


Our own objective was to get a simple, in 


expensive, reliable machine which would 


render visual field taking easier and more 
accurate and would dispense with multipk 
test objects. In an effort to achieve a more 
reliable test object (light) for perimetry, an 
inexpensive apparatus was developed by the 
Company of Los 


Chart-lite Instrument 


\ngeles. This instrument produces a pulsing 
i flash of measurable 


be accurately con 


ht in the form of 


lig] 


duration, which can 
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trolled and easily varied in intensity and fre 
quency. 

The usual technique may be employed in 
determining visual fields with slight varia 
tions. Our technique was to move the light 
slowly from the periphery to the fixation 
point, moving more slowly or stopping at 
the critical point in the field where the light 
was observed. A movement of on 
at this point, in most cases, eliminated the 
light or made it appear, There was no hesita 
tion or indecision on the part of the patient 
flash 
This same advantage holds for central fi 


The 


screen. The blindspots, when outlin 


is clear cut and definite 


because the 


were taken on the Gruss tangent 


+} 
With 


than textbook 


this apparatus, are better 


illustrations. 
which we were abl 


ntral 
ra 


Another retinement, 


to introduce, was in the cases of poor ce 


et tor 


central tat 


In these cases the 


could be made anv size. We have 


fixation 


fixation 


used a white dise 12 inches in diameter with 
crossed lines. The patient fixes easily and 
vet the scotoma is beautifully outlined be 
cause the pulsing light passes from black on 


he 


to the fixation target without disturbing t 


patient’s fixation. 


The fields were taken on the optical pe 
imeter and on the tangent screen, using the 
same arm to hold the light, and the perimeter 
was painted black. The optical perimeter is 
the one mentioned previously, as constru 

Ferree and Rand.' 


under the supervision ot 


Two ares of the same radius of curvature 
constructed at right 


a 180-degree are, the 


were 
other—one, 
arm; the other, a 90-degree arc, the lamp 
arm, at the end of which is placed the source 
of light. The two arms are fastened togethet 
at the center of rotation 
shields 


patient. This housing is made o 


housing from the 


f black ja 
panned iron and is painted a mat black on the 
inside in order that all of the light that passes 
iS pos 


to the perimeter arm will, as nearly 


sible, radiate directly from the lamp filament 


error which cannot 
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Its dimensions are 414 by 4% by 5 inches. 


Filtering the light to daylight quality is ac- 
complished by using as a source of light a 
(blue bulb) 
Mazda lamp operated by ammeter and rheo 


well-seasoned, 75-watt type C 
of the bulb is acid 
etched to diffuse the light 

A chin 
placed at a 


stat control. The surface 


stand is 
the 


rest on a tridirectional 
distance of 33 cm. from 
central fixation point, which is the center of 
Phe 
marked in degrees up to 90 in two directions 
the 


these intersecting arcs horizontal arc is 


from center Fixation Is controlled by 


sighting through the hole of the bisecting 
arcs. A movable ratchet allows for the eve of 
the observer to be regulated at the 33 cm. 
distance from the fixation point. Seven and a 
half light 


generally recommended and is controlled by 


foot-candles is the amount of 


the ammeter and rheostat mentioned pre 


viously. 
The light test object consists of a six-volt 
filament bulb that produces a very 
efficient source of illumination 


even and 


This light is mounted on an 18-inch rod that 


SeTVES as \ flexible wire per 
this 


the 


a light wand 


mits complete freedom of motion of 


light source (wand) in determining 


visual fields. The wand is coated with a non 
reflecting black lacquer to eliminate pos 
sible reflections resulting in false readings; 
our perimeter being black, the same wand is 
used for tangent-screen work. For per 
imeters of a gray color, a wand of the same 
color may be substituted 

In order to make this procedure utilizing 
the light technique comparable to that 
employing multiple test objects, it became 
necessary to be able to vary the intensity of 
the test light. This has been incorporated into 
the instrument so that the light intensity 
may be varied from zero or no light to an 
The 


gradual from zero to bright so that extremely 


intensely bright light. intensity range is 
small increments may thus be obtained. 
A means has also been included to vary 


the speed or frequency of pulsation or flash 


VISUAI 


FIELDS 157 
ing of the light. Four speeds have been found 
to be optimal in the results they produce ; 
that is, flashes occurring at intervals of one 


second, one-half s¢ cond, one-third second, 


and one-quarter second. Provision has also 
been made for manually controlling the rate 
and duration of the pulse so that the in- 
tensity, frequency, and duration of the flash 
may be varied to any desired pattern, each 
one completely variable and independent of 
each other. The instrument is very compact, 
is about six-inches square, and is readily 
portable (fig. 1). 

tests made with this 


Comparative were 


instrument on a number of cases for charting 


Fig. 1. (Zugsmith and Rehman). A new 
instrument for charting visual fields 


normal visual fields and these were plotted 


against the various sized test objects 
normally used, The technique of using a 
pulsing light was found to be quite simple. 
is of definite 


the 


Since the flash intensity and 


duration and target is stationary in 


nature, the patient error is minimized or 
eliminated. 

The calibration was difficult since we were 
unable to obtain a light meter which would 
record the intensity of the flash in lumens 


or foot-candles because the duration was so 


= 
\e \e 
— 
=| 
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short as not to be able to overcome the lag a flash as rapid as the one used will not 


or latent period of the various meters used. exhaust the retina. 


We found an arbitrary point of intensity on 
SUMMARY 
our machine which was comparable to the 


l-mm. white test object A mechanism is presented, which is in 

Reeves’ has estimated the least amount of | expensive and yet more reliable and mors 
radiant energy which would excite the retina accurate than the test objects. The patient 
sufficiently to give rise to a perception of — finds this test easier and more definite than 
light. This light is well above this minimal one with nonluminous test objects and the 
stimulus, but not high enough to produce an physician has, at the turn of a control, 
after-image. It has been shown that the various sized objects for both perimeter and 
rods are the rapid organs and the cones are — tangent-screen work 


the slow factor in the reaction to light® and 529 West Eighth Street 
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THE LEARNING 


PROCESS IN ORTHOPTICS* 


Junta E. LANcaSTER, M.A. 


San Francisco, California 


The visual act has two distinct parts. One 
part consists of the mechanism for receiving 
an image with each eye, the other part con 
sists of the means by which the two images 
are coordinated and interpreted in the brain. 
‘rom another point of view, binocular vision 
may also be considered to have two parts; an 
innate structural, reflex part, which matures 
in the normal growth process, and a more 
complicated part which requires use, experi 
ence, and interpretation to develop fully. 

Orthoptics is concerned with developing 
normal binocular vision and is almost entirely 
limited in its applications to this second field 
of development; that which takes place by 
use and interpretation and the acquisition of 
skill. 


growth, it cannot change, as can the surgeon, 


binocular Orthoptics cannot alter 
anatomic and pathologic conditions which 
prevent the normal maturing of each eye. It 
can only work with the kind of eyes ophthal- 
mologists have been able to obtain for the 
patient by occlusion, refraction, surgery, or 
other treatment, It is then the function of or- 
thoptics to help the patient acquire the best 
binocular skill of which these eyes are Ca- 
pable. 

If there is some insuperable obstacle to 
binocular vision, such as a permanent ambly- 
opia or an uncorrectable deviation, it is be 
yond the possibilities of orthoptic training to 
obtain normal binocular vision in such cases. 
Fortunately, for ophthalmic progress, many 
conditions once thought insuperable are now 
correctable, and binocular vision is becoming 


correspondingly more frequently attainable. 
ISINOCULAR VISION PERFECTED BY LEARNING 
The process by which binocular vision is 
perfected is the learning process. This is true 
* Presented at the seventh unnual meeting of the 


American 


( cago, Oct ber, 1948 


iation of Orthoptic Technicians, 


whether it is acquired in the normal develop 
ment of the child or by deliberate training in 
orthoptics. Learning is purposeful adaptation 
to environment, to the constant stimuli which 
the organism is receiving. Since it is innate 
in the organism to respond to stimuli, learn 
ing consists of making responses which are 
in effort to make useful adaptations. 

If such adaptations are successful, they 
are accepted by the individual as useful 
learning and are repeated each time the 
stimulus is received. If they are unsuccess 
ful, they tend to be discarded and something 
else is tried next time. Thus learning becomes 
a kind of trial-and-error. 

The learning of visual skill is no exception. 
rhe growing infant experiments with the 
various aspects of the visual act. For the 


safety and welfare of the individual, it 1s 


highly important that he acquires a clear 
single image. Hence the mechanism for 


achieving it is mostly innate and develops at 
the reflex level. 

Some portions of the mechanism are not 
mature at birth, and it takes nearly eight 
years before full growth and visual acuity are 
achieved but, as the correct age is reached, 
each factor in the growth pattern matures, 
ready for use. 

If, during the growth and learning period, 
anything interferes with the opportunity to 
get normal use and experience, the visual act 
will not come to normal completion, It is 
also true that if, after normal skill is ac 
quired, something interferes with constant 
practice of the skill, it will not be maintained 
and may decrease. It will certainly not im- 
prove. 

It is, therefore, of the utmost importance 
that the growing child shall first get enough 
practice and use of each eye to permit the 
innate growth processes and reflexes to come 
to maturity; secondly, get the practice in 
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binocular skills necessary to learning to use 
both 
portunity for abundant interpretive experi 


eyes correctly; and finally, have op 
ence, 


LEVELS OF LEARNING 


learning is essentially a stimulus-response 
mechanism. It differs from the simple reflex 
of the 
the 


by the highly complicating factor 


emotions and the intellect or cortex of 
brain. Strictly speaking, learning may take 
place at four different levels: (1) The somatic 
or be wy growth, ( 2) the neuromuscular or re 
flex, (3) the intellectual or cortical, and (4) 
the emotional. 
of hence 


and non 


the 


innate 
of 


Because the 


modifiable character somatic and 


neuromuscular responses, they are rarely in 


cluded in the classification of learned re 


sponses. They require opportunity for 
experience and, as soon as experienced, are 
learned—that is, accepted by the organism 
for repetition. 

It is responses that involve the mind and 
that 


hence considered as learned responses. There 


emotions are highly modifiable and 


is opportunity for choice in the response, and 
the chosen response is the learned response. 
Che borderline is not sharply drawn since 
reflexes neuromuscular in charac 


many are 


ter, and much neuromuscular learning is 


initiated at the cortical level. 

The primary method by which the infant 
learns binocular control is through the 
expericnce of diplopia. The desire for a clear 
single image is innate, the dislike of diplopia 
is equally instinctive. The infant responds in 
various ways to his binocular stimuli, dis- 
cards the responses that give him diplopia, 
and accepts the satisfactory responses that 
give him single vision. In this essentially 
simple manner he learns binocular skill. 

So far as is known at present, there are 
only four ways in which a single image can 

1) normal the 


images from the two eyes, (2) by using only 


be achieved: (| By fusion of 


one eye at a time (the other eye may be 


amblyopic, or it may be suppressed), (3) by 


developing anomalous correspondence, and 
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(4) by the Swan syndrome (turning one eye 
so that the stimulus to vision falls on the 
blindspot ). 

The two latter methods are comparatively 
rare. The vast majority of abnormal adapta 
tions to binocular vision are by suppression. 
Any of these adaptations mean that the in 
fant has successfully achieved a_ single 
image ; he has learned how to solve the prob 
lem of If 


obstacle to the development of fusion, that 


binocular vision. there is no 


will be his response but, in the presence of 
certain obstacles, fusion will be either diffi 
cult or impossible and he learns some other 
way out. 

FUSION 


(OBSTACLES TO 


obstacles to fusion are 


The 


amblyopia of one eve (visual acuity less than 


commonest 


20/70), strabismus, hypermetropia, and ani 


Less common causes include 


sometropia. 


aniseikonia, congenital defects, whether 
anatomical or neural, phorias, and develop 
ments of later life such as convergence in 
sufficiencies which lead to abandonment of 
binocular skills previously acquired. 
Strabismus is an obstacle since the devia 
tion of the eyes makes fusion impossible. 
Unless the eves can be moved so that the 
fall the 


possible. Hypermetropia is an obstacle be 


images on foveas, fusion is im 
cause, in order to see clearly, the patient has 
to overaccommodate, which leads to over 
convergence and hence to loss of fusion. 
Anisometropia is an obstacle because the 
two eyes are so different that fusion is difh 
cult and hence frequently abandoned by the 
patient. Phorias also require much adjust 
ment which the patient may give up for the 
easier method of single vision by suppres 
child thus 
learns to adapt to his binocular stimuli in 


that 


sion. The growing infant and 


such a way his response is a single 


image. 


How LEARNING TAKES PLACI 


‘ive steps are necessary for each tentative 
response, and only the satisfactory comple 


tion of each step will lead to learning 


THE LEARNING 


l. ATTENTION 
The 


organism is constantly bombarded by stimuli 


stimulus must receive attention. The 


both from within and without. Most of them 
are ignored; no learning takes place in con 
nection with them. The organism must select 
the stimulus to which it will respond before 


a response will be mace 


2. RECOGNITION OR AWARENESS 
Phis is a cortical and emotional factor, not 
at the level, but of the 


utmost importance in establishing the condi 


necessary reflex 
tions necessary for learning. It is the place 
at which the organism recognizes that the 
stimulus to which it is attending has possi 
bilities for response. It is the point at which 
a decision is made to continue with the 
experience and not discard it as of no interest 
or value, 

If attention is not followed by recognition, 
the learning process stops at once and. the 


frees himself for attention to 


individual 
further stimuli. 


3. Responsi 
Response inevitably follows recognition. 
\s soon as the organism recognizes a situa- 
tion it becomes necessary to make a response. 
lhe response may be positive or it may be in 
hibitory. Inhibition is a very important type 
of response. Response is the keystone in the 


soon as a response is 


arch of learning. As 


made, learning is on the way to achievement. 


$4. SATISFACTION 

\gain emotions enter the learning process 
rhe response inevitably results in some feel- 
ing about the situation; satisfaction or dis 
satisfaction. This is the point at which learn 


ing succeeds or fails. If the response is satis 


fying, it is accepted as learned response and 


is ready for repetition, If it is dissatisfying, 
the individual avoids repeating that response 


and learning is blocked 


5. REPETITION 
It is at this point that learning 1s estab 


individual. Adequate 


lished 


as part of the 
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repetition is necessary to make the same re- 
sponse assured. It is by means of repetition 
that habits are established. Habits are the 
result of responses repeated so often that 
the steps involving the emotions or intellect 
are by-passed in the stimulus-response se- 
quence. They become similar to reflexes. 
Since binocular vision should be the normal 
habit of the individual, adequate repetition 
is necessary, whether learned normally in 
infancy or artificially by orthoptic training. 

Orthoptic training functions by taking the 
patient through the five steps of the learning 
process in binocular vision as rapidly and 
efficiently as possible. It does not function in 
any other way. It does not do anything to the 
patient or his eyes ; it merely ofters special 
opportunities for him to take the steps of 
learning under guidance. This kind of guid 
ance is teaching. The technician teaches ; the 
patient learns. 

Teaching consists of offering selected 
stimuli to the patients so that the correct re- 
sponse will be easy and give him the satis- 
faction necessary for repetition, and suffi- 
cient practice in these responses so that they 
become habitual. 

Orthoptics is not a treatment done to the 
patient; it is an opportunity offered to the 
patient. It is subject to the limitations in 
herent in all opportunities; they may be ac 
cepted or rejected by the patient. They may 
be rejected at step one ; he may fail to attend 
to what is going on. He may fail at step two; 
he may reject the situation as one he does not 
care to recognize or take an interest in. He 
may fail to get satisfaction out of the re- 
sponse he makes, or he may not repeat it 
ofen enough to establish habits. The only 
thing he cannot fail to do is make a response 
of some sort while he is in the office. 

This is an important fact because, if the 
response he makes is not the desired one, he 
is actually learning something different from 
the intended skill. Practice in faulty re- 
sponses leads to bad habits. This is the reason 
that poorly conducted orthoptic training is 
worse than no orthoptics for the patient. He 


Al 
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may simply get a set of experiences in doing 


the wrong thing. 


EVALUATION OF ORTHOPTICS 


Orthoptics should be evaluated for the 
skill with which the right opportunities are 
offered, the wrong ones eliminated, and by 
the resulting satisfaction to the patient when 
he makes the right responses and dissatisfac- 
tion when he makes the wrong ones. This 
standard reduces orthoptics to its simple es 
sential elements. 

There are many factors involved in creat 
ing the right opportunities. They form the 
teaching triangle of the patient and his spe 
cific problem, the facilities available for his 
orthoptic training, and the skill of the tech 
nician in applying the facilities to the patient. 

Since learning is response to stimulus, if 
the patient is unable to respond to a given 
stimulus, no learning takes place. For this 
reason it is of no value to expose a patient 
to difficult and impossible situations. 

An example of this is the patient with an 
amblyopic eve who is asked to fuse. If he 
cannot see the object presented for fixation, 
he cannot get a second image to fuse with 
the better image, and he learns nothing about 
fusion 

If he is partially amblyopic, and can see 
when the image in front of his amblyopic 
eve is very brightly illuminated, he may then 
be able to fuse, and profit by this specialized 
experience, but when the illumination is de 
creased below the threshold of his perception 
the learning that has taken place no longer 
has any stimulus to start the fusion response, 
and there is no opportunity to continue the 
practice of fusion. 

Another example is the patient who cannot 
fix steadily with both eyes. It may be because 
he has a habit of alternation, and changes 
fixation from one eye to the other at random, 
suppressing the nonfixing eye. Patients with 
a phoria often have intermittent suppression 
that prevents stable binocular fixation. As 
long as they do not fix steadily with both 
eyes they cannot start to learn the advanced 


steps of binocular vision, and it is useless to 
expect them to practice vergence control or 
stereopsis. 

Suppression is the commonest cause for 
failure to profit by orthoptic training. Unless 
the patient uses both eyes he cannot fuse or 
develop the other skills of binocular vision. 

Orthoptic learning begins with binocular 
fixation, and proceeds through the subse 
quent steps of vergence control, accommoda 
tion-convergence control, and training of the 
pe reception of color, stereé )psis, and other in 
terpretive skills. 

The learning process requires not only that 
the anatomic mechanism for transmitting 
images shall function adequately, but that the 
individual shall be emotionally receptive to 
the stimuli so that the interpretive portion of 
the visual act shall be completed with satis 
faction. If the patient does not give attention 
to the stimuli, or is not aware of what he 
perceives, or is not satisfied with his sensa 
tions, learning stops. 

Anomalous correspondence functions so as 
to give the patient satisfaction with his ad 
justment at a reflex level and is usually as 
sociated with suppression. In some cases the 
anomalous correspondence reflex is so firmly 
established that it is beyond the power of the 
individual to inhibit it and distressing post 
operative anomalous diplopia persists, de- 
spite all efforts to develop normal fusion 
skills. Variations in results in attempting to 
correct anomalous correspondence may often 
be traced directly to variations in sound 
application of the learning factors, or in the 
innate teachability (adaptability) of the pa 
tient. 


ESTABLISHING EMOTIONAL ATTITUDES 


Learning stops when the patient decides, 
whether justifiably or not, that the situation 
is too difficult. A large part of orthoptic 
teaching consists, not of arranging suitable 
optical set-ups for binocular experience but 
of establishing emotional attitudes on the 
part of the patient so that he will take the 
necessary steps in learning. He cannot be 
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forced to learn but he can be eager to learn. 

A certain amount of discipline may be im- 
portant in controlling attitudes, but the dif 
ference between establishing opportunities, 
and securing use of the opportunities (which 
is learning) must be clearly understood. Any 
portion of the visual act which is subject to 
either inhibition or choice-of-responses, is 
subject to learning. 

Inhibition is itself a choice of response, but 
it is classed separately because of its impor- 
tance in controlling reflexes. Reflexes, which, 
being innate, cannot be altered, can be in- 
hibited under certain conditions. This is why 
orthoptics reaches down to the very funda- 
mentals of binocular vision in developing 
habits ; 
previously made by the individual must be 


normal the abnormal adjustments 


inhibited before normal responses can_ be 
established. 

Inhibition is a very difficult response to 
make to a reflex stimulus. Because of their 
innate mechanism, reflexes are very strong 
and prompt in their control. Moreover, in- 
hibition cannot be forced upon an individual. 
It is an emotional type of response that has 
to be exerted from within, The desire to in- 
hibit must precede the act of inhibition. 

This inhibitory control is slow to develop 
in the individual; it is definitely an attribute 
of maturity. This is a primary reason why 
young children cannot change their pattern 
of binocular control once it is established. 
They are not sufficiently mature in their in- 
hibitions to inhibit the reflex patterns they 
have already learned, preparatory to learning 
new ones. 

If the extent to which normal binocular 
vision is a learned process is clearly under 
stood, the process of orthoptic correlation of 
faulty binocular vision may be more easily 


analyzed. 


ANATOMIC AND PHYSIOLOGIC FACTORS 


Normal binocular vision depends upon the 
slow maturing of anatomic and physiologic 
The first imperfect 


components involved 


images received by the infant require only 


1581 


the simplest interpretation of direction and 
size. He does not need to make complicated 
interpretation of form and color since he has 
not sufficiently accurate data (clear images ) 
to work with. 

There are only three kinds of errors which 
can be made at the reflex level (1) Errors 
in direction, or fixing the desired object ; (2) 
errors in accommodation, or getting a clear 
image; and (3) errors in fusion, or getting a 
single image. 

Patients may fail in one of these factors or 
in a combination of two or more. All the time 
that the growing infant and child is getting 
practice in establishing a clear, single image 
of the object fixated, he is also getting a vast 
amount of interpretive experience in learn- 
ing about what images mean. He is also 
building up a body of satisfactions and dis- 
satisfactions with his results. 

If his growth processes are normal, by the 
time he is eight years old he has developed 
normal binocular vision. If, during this 
growth period, something interferes with his 
ability to fixate, to accommodate, or to fuse 
his two images, he will develop an abnormal 
adjustment to binocular vision. 

Due to his anatomic and physiologic im 
maturity during this period, such adjustment 
is reflex in character, with all the reflex at- 
tributes of becoming the innate responses, of 
by-passing the cortical-willed impulses, and 
of not being subject to further choice and 
change. 

The fundamental reason that the patient 
makes such faulty adjustments is because of 
the comfort or satisfaction that results from 
them, Thus the emotion of satisfaction is the 
tool with which the child works to establish 
his visual habits. These emotions of satis- 
faction are even more innate than normal 
visual reflexes. The comfort of clear single 
vision will be achieved by abnormal reflexes 
when necessary. 

The visual mechanism is such that it is 
possible for the patient to get comfort and 
satisfaction in several different ways. He is 


not limited to the normal way, by fusion. If 


1582 IULIA E. I 


the condition which prevented the patient 
from developing normal fusion persists, he 
is as well adjusted as it is possible for him 
to be when he uses one of the alternative 
solutions of binocular vision, suppression, 
anomalous correspondence, or the Swan 
syndrome. 

If, however, the original cause is corrected, 
as by refraction or surgery, then his original 
adaptation is no longer necessary. If the cor- 
rection takes place while he is still young 
enough to be developing and experimenting 
with binocular vision, he has a good chance 
of accepting normal fusion but, if he has 
fully established his reflex adjustment in an 
abnormal manner, he will continue to use 
these reflexes and fail to take advantage of 
improved binocular opportunity. The mere 
presence of improved opportunity is no 
guarantee that the patient will use it 

The factors which control the learning 
process are the ones which will determine the 
use the patient will make of his opportunity, 
and the emotions are a predominant factor 


in the learning process 


PROGRESS IN ORTHOPTICS 


It is the function of orthoptics to guide 
the patient through the steps of learning 
binocular vision. To find out whether it will 
correct a given problem—that is, develop 
normal binocular vision for a specific patient 

It Is necessary to know how fully such a 
patient meets the requirements of the learn 
ing process. 

This is the science of prognosis in orthop 
tics, still one of the most uncertain fields in 
the orthoptic procedure. It need be uncertain 
only to the extent that the learning factors 


cannot be determined. The more such factors 


can be evaluated as part of the original diag 
nosis the more certain prognosis becomes 
Many of the factors are discoverable only 
by a trial period. This is why orthoptics is 
so largely empirical. It is gradually becom 
ing less so as the learning process is more 
completely understood and fully applied. 


There are four obstacles to satisfactory 
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binocular learning. One has already been 
discussed ; the patient who cannot fuse, who 
has an insuperable obstacle to normal binoc 
ular vision. There is still some uncertainty 
about what constitutes an insuperable ob 
stacle, and more orthoptic research will be 
needed before such patients can be diagnosed 
conclusively. This applies especially to the 
“neuro” portion of neuromuscular disturb 
ances, to patients in whom the etiology of 
strabismus is “unknown.” 

The second obstacle is the patient who 
does not accept the necessary steps in the 
learning process, who fails to give attention, 
to recognize the orthoptic situation, and to 
get satisfaction out of binocular effort. The 
most usual cause of failure in this group 1s 
immaturity. They may be immature due to 
calendar age, or for other reasons. Many 
adults do not take a mature attitude toward 
their visual problems. 

The third group of patients fail because 
the fusion problem, while not insuperable, ts 
too difficult for habitual use. This includes 
patients with insufficient surgical correction, 
and some of the phoria cases, It also includes 
some cases of anomalous correspondence 
These patients are often able to learn orthop 
tic skill, but are unable to apply it con 
tinuously for casual seeing. 

The final obstacle to orthoptic success con 
sists of inability to learn to recognize the 
difference between single vision by fusion 
and by the previously developed reflex ad 
justment. Many cases of exotropia fall into 
this classification. They are characterized by 
inability to perceive diplopia when fusion 
fails. 

All orthoptic failures fall into one of these 
four groups. Orthoptic progress ts largely 
concerned with group two; the better the 
teaching skill the fewer failures in learning 
The other groups are inevitably mostly the 
responsibility of the ophthalmologist who 
must improve his preparation of the patient 
for binocular vision to the limits of oph 
thalmic knowledge by removing all possibl 


obstacles and making fusion easier 
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ART OF ORTHOPTIC TEACHING 


rhe 


faction resulting from a specific response to 


foundation of learning is the satis- 


stimulus. This is why the orthoptic situation 


must center around the individual. No mat- 


ter how scientifically sound the optical ar 


rangements for binocular vision may be, if 
they do not result in satisfaction for the pa 
tient they will not result in learning. They 
will not meet his needs if they are beyond 
his capacity at either the physical or emo 
level. He 


physically and to get satisfaction emotionally 


tional must be able to respond 


out of the response, 
lhe primary response is simultaneous per 


ception—the use of both eyes; the primary 


satisfaction is a clear single image. 


When, by using both eves, the patient gets 


clear single image he has taken the first 


toward establishing fusion as his re 


sponse to binocular vision. Because of the 


fact that he is a patient, and not a normal 


individual, if he uses both eyes he will prob 
ably get either diplopia or a blurred image. 
The art of orthoptic teaching is to give 


the patient sufficient satisfaction with his 


preliminary binocular experiences so that he 


will continue making new responses and 


not Live up and fall back on his old reflexes. 
All satisfactions may be grouped into two 


physical and social. Orthoptics 1s 


classes, 
obliged to make much use of social satisfac 


tions to stimulate learning, since much or 


thoptic learning is far from physically pleas 


ing to the individual. Hence it 1s easy to see 


that, if the patient is too young, or other 


Wise not amenable to social satisfactions, 


orthoptic learning will not be satisfactory. 
levels of satisfaction. A 


There are many 


child may “hate” his orthoptic lesson, but if 
he hates the attitudes of his parents or tech- 
nician when he has a poor lesson even more, 


the outcome will be satisfaction with a les- 


son well done. The manipulation of the les- 


son situation in such a way that the satisfac 


tions for work well done outbalance the 


dissatisfactions of tedium, physical unpleas- 


antness (such as diplopia), and the discipline 
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of inhibition is the basis of orthoptic teach- 
ing skill. The ability of the teacher to impart 
enthusiasm to the patient is part of good 
teaching. 

The second corner of the teaching triangle 
is the selection of equipment and the crea- 
tion of situations in which the correct re- 
sponse will be made by the patient. These 
are the facilities of orthoptic environment, 
which make binocular vision possible as it 
has not been possible before in the history 
of the patient. 

It was the development of orthoptic equip- 
ment which was the first great forward step 
in the history of orthoptics. Failure to real 
ize that exposure to such opportunity by 
means of this equipment was not the final 
step but only the preliminary step to binoe 
ular vision retarded orthoptic development 
by many years. 

Nevertheless, 


equipment is very great. At the present stage 


the importance of adequate 


of orthoptic technique, it is still essential. 


(ood equipment makes efficient teaching 
possible. Poor equipment need not prevent 
all efforts at orthoptic education, but it 
makes it unnecessarily tedious and difficult. 
“tn herself is the corner that 


Her 


adapting situations and creating attitudes is 


The techni 
closes the teaching triangle. skill in 
what determines how successfully the learn- 
ing process will take place. The selection and 
application of equipment and facilities to 
each patient, day by day, and minute by 
minute, at each step in his binocular reédu 
cation is the responsibility of the technician. 
It is the art of teaching. Orthoptic speed and 
success depend upon her ability in this field. 


SUMMARY 


sinocular vision is a learned process. The 
mechanism for achieving it is preformed and 
the correct reflexes are innate. In the normal 
child, the development of the correct adjust 
ments for normal fusion takes place during 
the first six years of growth. If some ab 
normality interferes with normal binocular 
vision 1 of 4 abnormal adjustments will be 
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learned instead ; suppression, anomalous cor- 


respondence, the blindspot syndrome, or 
abandonment of single vision. This last ad- 


justment is, of diplopia, rarely 
adopted by the child, but more frequently by 
the adult. If such abnormal learning takes 


place when the individual is sufficiently imma 


course, 


ture, it becomes the reflex adjustment of that 
individual. 

Retlexes take precedence over other types 
of response, and cannot be altered, but can 
be inhibited. If the original need for an ab 
normal adjustment is corrected, the patient 
can learn normal responses. 

There are four causes for orthoptic fail- 
ure: an insuperable ophthalmological prob 
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lem, failure to accept the learning process, 
lack of 


recognize fusion errors. 


fusion comfort, and inability to 


Opportunity to learn does not necessarily 
result in learning. All the factors for learn 
ing must be present in order that learning 
will take place; attention, recognition, re 
sponse, satisfaction, and repetition. Emo 
tions, especially satisfaction, play a large 
part in the learning process. 

Unless an orthoptic situation is created in 
which all the factors in learning are present 
in the right manner at the right time, binoc 
ular vision will not develop efficiently. 
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| am well aware of the fact that I am very 
poorly qualified to discuss Miss Lancaster’s 
paper. One obvious reason is that I have had 
very little practical experience in the ad 
ministration of fusion training. Another rea- 
son is that during the last few years I was 
engaged in a type of work in which I had 
to concentrate on the detection of cases of 
partial or complete failure of fusion train 
ing. 

In 1944, | was appointed a member of a 
committee of the National Research Council 
that was to concern itself with medical prob- 
lems in civilian aviation, The Civil Aeronau- 
tics Administration requested this commit- 
tee specifically to include in the examinations 
of the applicants for pilots’ licenses some test 
that would permit the distinction between 
genuinely normal binocular systems and sys 
tems that might be called patched-up ones, 
patched up either by surgery or surgery 
plus fusion training. The Civil Aeronautics 
\dministration did not intend to bar such 
patched-up systems but wanted to have such 


systems detected and properly recorded, so 


as to determine whether the flying ability of 
the bearer of such a system differs demon 
strably from that of genuinely normal sys 
tems 

At first I did not think that there was such 
a test that could reliably be administered by 
physicians without special training in oph 
but, 
trials and errors, | became convinced that a 
test the 
purpose of screening out inferior binocular 


thalmic examinations after extensive 


modified Howard-Dolman served 
systems very well 

In the course of this work, a great many 
failures of fusion 


cases of training have 


come to my attention Nevertheless, I have 
tried to maintain an unbiased attitude for 
which I have been repaid by discovering a 
few cases which, as a result of fusion train 
ing, attained the highest degree of binocular 
cooperation, namely, an acuity of binocular 
depth perception of the same magnitude as 
that of a genuinely normal system. 

Miss Lancaster’s paper deals specifically 
with the psychology of the process of learn 


ing in orthoptics. She describes five essential 
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steps in the learning process—attention, 
awareness, response, satisfaction, and repeti 
tion. These steps seem significant and real, 
not only to the professional educator but 
also to the ophthalmologist and physiologist. 
introduced by the 


Following the terms 


school of Pavlov, we often use the term 


“reward” instead of satisfaction. A number 
of years ago, I was engaged in trying to 
acquire a specific binocular skill, that of 
pseudoscopy. As you all know, pseudoscopy 
consists of the reversal of stereopsis by off 
binocular system the 


ering to a normal 


“wrong” image of a three-dimensional ob- 


yect. 


A pyramid or a cube, photographed 


with a stereo-camera may serve as such an 
object. The two images are then offered to 
the “wrong” eye, fusion being obtained 
either by crossing one’s visual lines in front 
of the images or by special pseudoscopic de 
vices. 

Such reversed images of simple three 
dimensional objects very promptly and in 
stantaneously produce the reversal of the 
depth effect, that is concavity, where there 
actually is convexity and vice versa. 

If the object, 
known to the observer, his empirical knowl 


viewed however, is well 
edge hinders the reversal of stereopsis. The 


stronger these empirical factors are, the 
more difficult it becomes to perceive reversed 
stereopsis. By systematic training, however, 
one can learn to free oneself of these em 
pirical factors and to perceive the reversed 
stereopsis readily and instantaneously, de- 
spite the presence of strong empirical fac- 
tors. 

[ subjected myself to such fusion training 
and, recalling my subjective sensations dur 
ing that training, can very readily recognize 
by 


the five training discussed 


Miss 


steps in the 


Lancaster. 
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Miss 
caster’s paper that I would like to stress 


There are two statements in Lan 
specifically. She advises us to distinguish 
carefully between fusion failure due to lack 
of opportunity, and fusion failure due to a 
specific fusion inability. I believe that this 
is a very important distinction. 

The busy ophthalmologist in an office full 
of urgent major pathologic problems, is 
especially apt to forget that, in the case of a 
system with “weaker” and 


one one 


“stronger” eye, it is important to choose for 
the fusion test a pattern, the important parts 
of which can be readily perceived by the 
weak eye. 

Most ordinary cards or slides designed 
difficult for an 


optically or perceptually inferior eye, and it 


for fusion tests are too 
is very often because of that inferiority that 
no fusion occurs, the examinee simply not 
seeing the important elements of one half 
of the test card. If the essential parts of the 
pattern offered to the weaker eye are of suffi- 
cient magnitude and impressiveness, in many 
such cases a true act of fusion can be dem- 
onstrated 


Miss 


“that binocular vision is a learned process ; 


In her summary, Lancaster states 
the mechanism for achieving it is preformed 
and the correcting reflexes are innate.” 

This may seem like a radical departure 
from Hering’s classical view of the purely 
innate character of binocular depth percep 
tion due to horizontal disparity. Having been 
an ardent admirer and follower of Hering 
all my life, I believe that if he could have 
witnessed the recent developments in our 
knowledge of binocular sensory cooperation, 
he would have worded his concept of binoc- 
ular coOperation very similar to the way in 
Miss Lancaster has done 
904 West Adams Street (7) 
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ECTOPIC LACRIMAL PUNCTA 


\ CONGENITAL ANOMALY ASSOCIATED WITH 
ABSENCE OF THE LACRIMAL PAPILLAE AND 
CAUSING CHRONIC TEARING 
H. Keeney, M.D 


Congenital abnormalities of the lacrimal 


puncta and canaliculi are usually considered 


in anv discussion of chronic tearing, but 
rig. K cere ) | 

Phe la pping point is 

] tiie a i tie be le 

practi illy no ention is to bye found con 

cerning the importance of small degrees ot 


malposition of the puncta other than in cases 


of ectropion. It is the purpose of this report 


to emphasize careful study of the location of 
lacrimal pomts ind te establish eclopi 
puncta as a rare but « isionally seen con 
genital anomaly responsible for epiphora 


Development of canaliculi and papilla 


in solid epithelial cells occurs at the 35- to 


36-mm., stage.” The superior canalicular seg 
ment buds directly from the sac anlage and 
traces its course through the upper lid 


Less simple, however, is the development 


of the inferior canaliculus, This buds from 
the advancing upper canalicular segment 
rather than from the sac anlage and, in the 


course of its lateral growth, cuts off a medial 
portion of lid tissue to create the caruncle 
rhus, there are more opportunities for de 


thar 


the upp r portions of the st passage Ss, 


velopmental faults to occur in the lowe 


clinically more anomalies are found in the 
lower portions, Canalization of these rods 
of cells begins in the 35-mm. embrvo and is 
essentially complete at the 6 stage, eX 
cept for the puncta which open just befor: 
the lids separate in the seventh month 

Ida Mann® indicates the two basic mech 
anisms whereby faults may arise: (1) The 
buried epithelial buds which trace out the 
canaliculi and their opening may pursue ab 
normal courses, or (2) the structures, orig 
inally blocked out in solid epitheliun t\ 
not canalize. Miss Mann and others* have 
specitied that by these mechanisms there may 
result (a) total absence of the puneta b) 
dimplelike, imperforate puncta, (c) atresia 
of the puncta, (d) occlusion of the puncta 
with epithelial plugs, (e) elongated or slit 
hike puncta, (f) shallow gutter openings in 


the canalicull, or (2) accessory punricta 


In addition to these anomalies should be 
listed ectopic puncta. A review of French 
German, and [english literature since 1836 
reveals only four such cases reported in this 
country’ and three cases reported frot 
l'rance \nother French case reported by 
Len rt‘ in which he deseribed fissurelike 
openings 2 and 3 mm. long located medial 


] x 1000) eheq e. 1910: Le ert. Teor 
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to the usual site is only a slight variation of 


this anomaly incorporating also the char 
One additional 


acteristics of slitlike puncta. 


case is reported herewith. 
CASE REPORT 


History. The patient, a 23-year-old white 


man, complained of moderate epiphora as 


he His 


state that he had “watery” eyes even in in- 


long as could remember. 


parents 


fancy. Temperature changes, wind, or ex- 


citement caused tearing onto the cheeks. 


lhere is no family history of this disorder. 
Gestation and birth were apparently normal. 


There have been no infections in or near 


the eyes and no previous illnesses other than 
childhood He has had 


repeated lacrimal probings by other physi 


the usual diseases. 


cians in 1945 and again in 1947, but never 


with any improvement. He states that Bow 


man probes up to size 9 have often been 


passe d. 


Complete phys phthalmic, and 


cXaminations were negative except 
for the lacrimal findings and a perforated 
left ear drum. Examination under magnifica 
tion revealed no evidence of lacrimal papillae 


lids of lid 


etween lacrimal and ciliary portions 


on the lower lransition the 


border | 
followed the usual configuration and there 
was no ectropion 

Che superior canaliculi opened by normal 
appearing, round puncta directed posterior- 
ily at the junction of the lacrimal and ciliary 
lid 


canaliculus opened through the lid border at 


portions of the border. Each inferior 


the junction of the middle and outer thirds 
of the lacrimal portion and formed an acute 


angle of about 15 degrees with this free 


border 
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The puncta thus formed had no papillae, 
opened directly upward, and had no contact 
with the lacrimal lake. The puncta gapped 
slightly and were ovalized so as to measure 
about 0.3 by 0.8 mm. in size 

Irrigating solution was delivered with ease 
X-ray 


installations 


from any punctum into the nose. 


films taken after  lipiodol 
through the lower puncta showed the re 
mainder of the passages to be entirely nor- 
mal. 

Comment. The upper puncta were able to 
function by the normal processes of capillar 
ity, 
directed against the bulbar conjunctiva, they 
to the Both 


lacrimal glands appeared somewhat smaller 


but because the lower puncta were not 


were ineffective drain tears. 
than usual. 

The 
pathologic condition seems to be an aberra 
the 


most logical explanation for this 
tion in the developmental course of 


stage, 


canalicular buds at the 34- to 35-mm 
whereby they open onto the lacrimal portion 
of the lid of 


laterally to the usual site on the ciliary por- 


border, instead continuing 


tion. The role of constricting amniotic bands, 


mentioned van van der 


Duyse and 


by 
Hoeve,’ which might prevent lateral growth 
of the buds by direct pressure, remains 
speculative. 
SUMMARY 
\ case of chronic tearing caused by con 
The 


inferior puncta are located on the lacrimal 


genitally ectopic puncta is presented 


rather than the ciliary portion of the free 
border and are directed superiorly rather 
than posteriorly. Capillarity is hence impos 
sible. The developmental mechanism is 
viewed, 

1103 Heyburn Building (2) 


REFERENCES 


(serard. G De ] congenital 
83:087 1920 
Hawley, C. W 
Lebeque, P.: Essai sur 


Lempert, P.: Un ¢ 


ectopie 


des points lacrymaux 


\natomically misplaced puncta 
les anomalies et malades congenitales des voies lacrymales 
as d’'anomale des canalicules lacrymaux infericurs 


inferieurs. Comp rend. Soc. de Biol., 


Ann. Ophth., 20 :222, 1911 
Paris, 1910 


Ann. d’ocul., 107 :168-172, 


_| 


NOTES, C 


5. Mann, Ida: Developmental 
415 

6. Schaeffer, J. P 
33 :108-171, 1921 

7. Van der 
rr. Coll. Phys 


Hoeve, J Phe development ot the 
Philadelphia, 33 -187-195, 1921 


BILATERAL HOMONYMOUS 
HEMIANOPSIA CAUSED BY 
VASCULAR OCCLUSIVI 
DISEASI 
Josi Pil \ MM. Ross. MM 1) 


Berwick, Pennsylvania 


In January 1943, in the Archives of Oph 
(29 :92-97), 
of “Bilateral 


thalmoloay was reported a case 


thrombosis of posterior cal 


carine arteries with sparing of macular 


Robb McDonald of Phila 


delphia, in which it is mentioned that such 


vision” by P. 


cases are rare. The author was able to un 
cover only one other case in this country and 
that was by Dunn, in 1895. Accordingly 
herewith is reported a case that I believe to 
be similar, although the lesions, which seem 
to be the 


slightly different in location 


same in nature, probably ar 

In Rucker’s monograph prepared for the 
\merican Academy of Ophthalmology and 
Otolaryngology, “The Interpretation of Vis 
ual Fields,” on page 14 are illustrated fields 
of bilateral homonymous hemianopsia due to 
similar 


occlusive vascular disease which are 


to those in my case, so undoubtedly other 


cases have been seen and not reported. 


CASE REPORT 
History 
years, was first seen by me on November 29 
1947, at 
not get around too well because of poor and 
I His that 


restricted 
November 11th at 7 p.m. he developed a pain 


This patient, H. P., 


aged 61 
} 


which time he stated that he could 


Ision histor, Was on 
ind sudden loss 
recovered, At 1] 


night, the he 


in the left side of his head 


of vision which gradually 


o'clock that same 


ad pain re 


curred, more generalized, and vision became 


blurred and has remained so ever since. Hk 


ASES, 
\bnormalities of 
rhe modern conception of the nasolacrimal passages. Tt 


lacrimal canal u 
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the Eye. London, Cambridge Univ. Press, 1937, p 


Coll. Phys. Philadelphia 


normal and abnormal conditions 


had particular difficulty in seeing to the 
so that he bumped into objects, espe 
those on his right side. He had been weak 
and bedfast until a day ago. He also stated 


that for several years he has been under the 


care of the referring physician for high 
blood pressure and arterioscl 
Neurologic examination disclosed som 


spatial disorientation and some personality 


Fig. 1 (Ross). Fie taken on 


6/1.000 white. Vision: O.U.. 20/20 


changes. His general medical checkup re 
vealed only an essential hypertension of 
170 120 Hy \ll laboratory studies 


skull X-ray studies. 


Ophthalmoscopic examimation — revealed 


were normal as wert 


visual 
type at l } 


20/100, 18-point type at 14 


oor convergence Relative acuit 
| 


vas: O.D.. 20/200. 


24-point 


inches : 


inches: (correctible to normal for near and 
far). Refraction showed: O.D., +0.5D. sph 
0.75D. evl. ax. 100°;.O.S 0.51. sph 
2 0.75D. evl. ax. 80°; (add: 2.25D 


sph.) 
Ophthal 

sis, Grade 2,O.U. The early visual fields wer 

June 21, 1948, small 


islands appeared up and to the left in eac! 


oscopy revealed an angioscler 


is in Figure 1. Later 


field as shown in Figure 2 


The patient had some spatial disortenta 


tion, not severe, and 


= 


NOTES, ¢ 
personality changes, but no alexia. Optico 
kinetic nystagmus was elicited with ease but 
no spontaneous nystagmus and 


there were 


no reading disabilities. There were two de 
grees of fusion but tests for stereopsis gave 
variable findings. The diagnosis entertained 
was bilateral occlusion of portions of the 
posterior cerebral arteries (calcarine?) and 
Dr. P. R. MeDonald in 


munication believed 


a personal com 


stated he this case 


might well fit into this category. 


For discussion of the anatomy, phy siology, 
and other interesting aspects of these cases, 
reference is made to Dr. McDonald’s paper 
in which the subject is so clearly discussed. 
from MecDonald’s in that 


his case differs 


4 


| 


1948, witl 
ormal 


stereopsis was variable and spatial disorien 


tation was present for a few months with 
recovery at the time of the last fields on June 
21, 1948. The fields showed some peripheral 
\dmittedly, 


the exact anatomic diagnosis in this case can 


recovery as in McDonald’s case, 
be made only at autopsy 
3?1 East Front Street 


DIABETIC RETROBULBAR 
NEURITIS 
PETER SyKOwSKI, M.D. 
Schenectady, New York 


Recently Walsh’ said that he had no “use 
ful evidence to offer on the validity of dia 


betic retrobulbar neuritis as a diagnosis” and 


suspected “that it rarely is a correct one.” 


The basis for was the failure of Waite 
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and Beetham? to record any cases of retro 
bulbar neuritis in 2,000 diabetic patients. 
Fuchs,* in 1894, mentions “cases of chronic 
poisoning by diabetes” as leading to retrobul- 
bar neuritis. De Schweinitz* writes of dia 
betic amblyopia as being the only symptom 
of diabetes, of having a-central color sco 
toma, and of being more apt to be found in 
diabetics who use tobacco freely than in 
Also, 


points out that, since diabetics are more sus 


those who are abstaining. Berens® 
ceptible to tobacco amblyopia than healthy 
individuals, some writers have thought that 
it was this association which was responsible 
for the signs of retrobulbar neuritis in dia 
betics. Berens states further, however, that 
well-substantiated cases have been seen in 
patients who were not exposed to pois ming 
by tobacco in any form. 

Duke-Elder® states that, although it has 
not always been clear that the retrobulbar 
neuritis is not due to poisons such as alcohol 
and tobacco, so many instances have oc- 
curred wherein other poisons can be ex- 
cluded that the existence of the condition as 
a diabetic complication must be admitted. 

Traquair’ reveals that, (1) In many of the 
reported cases the diabetic origin of the 
amblyopia is not convincingly demonstrated ; 
(2) in cases of general disease, such as 
diabetes, in smokers one would be correct 
in most cases in attributing the amblyopia 


to the tobacco if the scotoma is typical and, 


in any case, the causation of scotoma by 


endogenic toxins in diabetes and other dis 
eases, although extremely rare, must be 
borne in mind; (3) cases of pure diabetic 
toxic amblyopia have not hitherto been suf 
ficiently closely examined in sufficient num- 
ber to establish the true characters of the 
field changes, (4) the defect due directly to 
the toxins of diabetes is multiform and of 
ten pericentral and varying in shape. 


REPORT OF CASES 


Several cases of diabetic retrobulbar optic 


neuritis have been observed and are being 


ane 
Fig. 2 (Ross). Field taker ee 
6/1,000 white. Vision in both eves w 
| 
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from tobacco, 


alcohol, teeth, sinuses, middle 
and so forth have been definitely excluded. 


In these, toxicity 


reported. 
tonsils ear, 

Case 1. S. M., a 53-year-old woman, was 
seen on March 20, 1948, with a complaint 
that three weeks previously there occurred 
a gradual onset of loss of vision in both eves. 
At that time a blood sugar of 262 mg./ce. 
was discovered and diabetic treatment inst! 
tuted 

At the time of the ocular examination, the 
blood sugar was normal. Visual acuity wiih 
20/80 the 


correction Was 


20/100—1 in 


and without 
right eye and the left eye 


lundus examination except for slight A.\ 
compression was normal, The tangent-sereen 
visual field showed enlarged cecal areas, and 


with a . White test object pericentral 


in circumference in the 
left eve 


a woman, aged 62 


scotomas, one degre ¢ 


and two degrees in the 


H. | 


Was seen on June 4, 


rig 


rht eve 
Case 2 years, 
Six months pre 
viously, a blood sugar of 450 mg./cec. was 


which time there was marked 


The blood sugar was 


re vistered, at 


“smokiness” of vision 


time of the examination 


normal at the 
Visual 
right eye 


20,70: 


acuity without correction the 


was 20/200 and, with correction, 
left eve, 20, 100—1 and 20/60, 


Phe 


tered retinal hemorrhages, the maculas being 


in the 


respectively fundus showed a few seat 


clear. The tangent-screen field showed, in the 


right eye, a slightly enlarged cecal area and 


2 object a 4-degre 


left 


with a mm. white test 


pericentral scotoma ; in the eve a slightly 
enlarged cecal area and a 1-degree pericentral 
scotoma with a 2-mm. white test object. 


Ldse 3 LB. \\ a 


1948, in the hospital com 


47-year-old woman, was 


seen on April 4, 
plaining of blurring of vision. Dlood sugar 


was 385 mg./cc. One week later when the 


ophthalmic examination was performed, the 


blood sugar Was 180 mg. / ce 
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Vision with and without correction was 
20/30 in the right eye and 20/40 in the left 
eye. Except for several pin-point retinal 
hemorrhages, elsewhere than in the macular 
area, the fundi were normal. Fields revealed 
enlarged cecal areas in both eyes, and with 
a l-mm. white test object pericentral sco 
tomas in both eyes, one degree in the right 


eve and three degrees in the left eye 


Dise USSION 


That diabetic retrobulbar optic neuritis 
exists would seem to be unquestionable. Sev 
eral such cases are presented ; in these, other 
toxic elements, both endoge nous and exoge 
nous, have been eliminated. 


Regarding diabetes, certain deplorabk 
facts exist. For one, not all ophthalmic text 
books list factor 


Secondly, referral 


as an ¢ tiologic 


diabetes 
of diabetics with early 
visual symptoms to an ophthalmologist o 
curs infrequently ; there seems t » still an 
adherence to the old axiom of delaying until 
before an 


It is 


the general condition improves 


ophthalmic consultation is requested. 


likely that for the latter reason the incidence 


mt 


of diabetic retrobulbar neuritis lacks prom 


nenee, 
Walsh* 


great clinical importance is that, if 


states that 


“obviously 
a patient 
complains of blurring of vision of recent 


onset, which is corrected by a change in 


lenses, the possibility of diabetes mellitus 


Like 


a case of blurring of vision in a diabetic 


being causative should come to mind.”’ 
wise, 
should suggest retrobulbar optic neuritis 


CONCLUSION 


The occurrence of diabetic retrobulbar 


optic neuritis as a clinical entity should not 


bye (jue stione 
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\ NEW HAND-SLITLAMP* as little as 0.6 mm. The combined focal length 
of this condenser lens system is 5.9 mm. This 


MANUEL Krimsky, M.D 
lens arrangement has proved more satisfac 


By 2) ork 


tory than the simple hemispheric condenser 
This new slitlamp is similar in principle — employed in a previous model because it pro- 
to units previously reported by me.’ It is not — vides a brighter and more clean-cut slitbeam. 
designed to replace my previous models but’ The slitbeam represents the image on cross 
to show individual structural and optical section of the top of this filament when 
features. These are: first (1) The use of a brought to the focus or conjugate focus of 
simple pencil flashlight type of battery holder — this condenser lens system (fig. 1). 
to provide a flexible grasp in manipulating Structurally, the lamp portion of this unit 
and in rotating the slitheam; (2) a selective consists of a tubular battery-type handle on 
of either batteries or house cut which is fitted a specially designed housing 


control; and (3) an im to hold a miniature lamp surrounded by a 


proved lens-cap unit to provide 


a more intense and satisfactory 


of a straight filament lar 


ilar to the one used 


retinoscope, excep 


DIAPHRAGM 


dome of the filament w d FILAMENT CONDENSER 


rectangulat tead arc] 
1 (Krimsky ) ‘ for slitbeam 
shaped 
] 


condensing 


lal the CONnVEN 
iens faces the plano-surta 


tie other and are 


an alt spac © 


(Krimsky ) 


show 


159] 
551 
836 
ptically, this unit consists 
1 
that th out 
| 
— 
ot pall of plano-convex 
lenses. ich ot 11 Tin il 
length. These lenses are at 
ranged series fashion SO ~ 
™N 
ot / 
separated 
b) SZ amounting to f 
be j 
\ el of Ophthal nd a 
Otolaryngology, Chi Illinois, 
October 12, 1948 
Krimsky, E.: Portable slitlar ° 
nd its clinical value. Arc Ophth 
30 :263-265 (Aug.) 1943 
\ te therweight 1 1 
Arch. Ophth., 21 1033-1035 (June Fig. 2 Hand-slitlamp disassembled 
1939 component parts 


159? 


rotating cylindrical collar. The bulb remains 
fixed, whereas rotation of the collar through 
a helical arrangement draws it away from 
the handle without disturbing the fixed posi- 
tion of the bulb. The condenser lens cap 
housing fits snugly over this rotating collar 
so that both components rotate as a single 
unit. Such rotation serves to move the con- 
denser lens system away from or toward the 
bulb which remains fixed during said opera- 
tion. By greater separation of condenser and 
bulb, the size of the slitbeam becomes shorter 
and narrower and the operating distance is 
likewise correspondingly reduced (fig. 2). 

Inspection of the eve is obtained selec 
tively by means of a monocular magnifying 
loupe with collar which slides over the 
tubular handle. Also, one may operate this 
lighting system independently at any angle 
with the aid of a Beebe loupe or other type 
of magnifying lens system. The lens bracket 
is so designed and angulated that at the 
focal length of the viewing lens, the slitbeam 
is found to be in focus as well as in the center 
of the viewing field. 

The slitheam can be rotated to provide a 
vertical, an oblique, or a horizontal beam 
merely by rotating the lamp housing in this 
supporting lens bracket collar. By rotation of 
the lamp collar the slitheam can be trans 
formed to a broad or almost circular area of 
light. The supporting lens bracket has a 
spliced collar which fits over the battery 
holder, and can thereby be easily slipped off 
ind transferred to any type of flashlight 
holder using 915 AA small-type Eveready 
batteries. While the bracket here shown pro- 
vides for a fixed angle between lens and 
light, I 
bracket which will enable ready adjustment 


am having constructed a flexible 


to variable angles -between lens and light 


source. 
745 Eastern Parkway (13). 
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HERPES ZOSTER OPHTHALMICUS 
INITIATED BY KERATITIS 


Mark TuumioM, M.D. 


Viddietown, Connecticut 


This case is reported because of the rarity 
of the order in which the lesions appeared. 
Edgerton* could find only six cases in the 
literature in which the keratitis preceded the 
cutaneous eruption. Most of the cases which 
he found were reported many years ago. 
There have been, as far as we could find, no 


cases reported since Edgerton’s paper. 


CASE REPORT 


History. Mrs. M. P., 
woman, was seen on August 11, 1948, with 
the cc ymplaint that, three days before, her left 
eye had become red, and that she had itching 


a 47 year old white 


and a scratchy feeling in it as well as much 
lacrimation from it. 

On examination, with oblique illumina 
tion, an area of corneal infiltration was seen 
at the limbus from the 1- to 3- o'clock posi- 
tions, On August 12th, she began to have 
severe pain over the left side of her fore 
head and on the next day a rash appeared 
When she was seen on that day, she had 
severe pain and she had vesicles on red bases 
on the lateral portion of her left upper lid, 
at the base of the nose to the left of the mid 
line, and over the left part of the forehead. 
Corneal infiltration was still present. 

\ugust 18th, at 


which time no change was noted except that 


She was seen again on 


the left upper lid was swollen. On August 
23rd, the pain was much relieved ; the vesicles 
there was 


had dried; 


cornea. 


no change in the 


On September 18th, the cornea was ex 
amined with a slitlamp and two areas of 
infiltration One of 
kidney-shaped and at the location of the 


were seen. these was 


infiltration originally noted. It was composed 


* Edgerton, A. E 
1945 

I wish to ack: 
lovee and Tr. ¢ { 


Arch Ophth , 34:40-62 (Tully) 


wledge the aid of Dr. William M 


Chase in studvir this patient 
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of discrete opaque dots in the stroma. A 
second similar lesion, round, was just medial 
to the 
dried up and had been replaced by pitted 


and caudad first. The vesicles had 
areas in the skin. 
COMMENT 

This case is reported because of the ex- 
treme rarity in which the keratitis appears 
Lefore the neuralgia or the vesicles in herpes 
zoster ophthalmicus. In this case the eye 
symptoms were present for four days before 
the true nature of the disease was evident. 
This is in contrast to the usual picture of this 
disease in which the neuralgia is followed by 
the skin 
followed by eve symptoms and signs 

Professional Building 


vesiculation and which in turn is 


THE POSSIBLE OCCURRENCE OF 
BACTERIUM ANITRATUM IN 
SEVERAL CASES OF 
CONJUNCTIVITIS* 

A, Moor 


Samt Louis, Missour 


lhe following note is prompted by the re 
cent publication of the description of a ba 
terium isolated, in most instances, from in 
fectious conditions of the genito-urinary 
tract (Schaub and Hauber, 1948*). This bac 
terium is identical with a bacillus that has 
been found in several severe conjunctival 
infections, in so far as morphologic, cultural, 


and colonial characteristics are concerned. 
SYMPTOMS 
For 


conjunctivitis has been encountered that has 


the past seven years an occasional 


presented some rather puzzling features. 


These cases (there have been 15 from which 
the organism has been isolated) have all 
started in one eye as an itching sensation and 


have developed over a period of 3 to 4+ days 
* From the Department of Ophthalmology, Wash- 
University School of Medicine and the 

Oscar Johnson Institute 
* Schaub, I. G., and Hauber, F. D.: Biochemical 
and Gram-negative bacilli 
Bact., 56:379 (Oct.) 1948 


serological study of a 


from human sources. ] 
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to an appearance that is quite alarming. This 


progress has always continued at about the 
same rate regardless of what form of therapy 
has been tried (except for three cases in 
which streptomycin was used). 

After this initial period of about a week 
or a little less, the other eye has usually 
undergone the same course. There is usually 
a great deal of injection of the blood vessels 
in the conjunctiva, a considerable edema of 
both the upper and lower lids, a moderate 
amount of irritation (however not as much 
as one would expect from the appearance of 
the eyes). 

In three cases, there has been some swell 
ing of the preauricular glands, somewhat 
more pronounced on the side of the eye 
showing the infection first. With most of the 
cases there has been a watery discharge but 
this has not been nearly as great in volume as 
would be expected from the appearance. 
There has never been any corneal involve 
ment of any kind and, after 2 to 3 weeks, the 
inflammation has gradually subsided with no 
apparent after-effects. 

It will be noted that this description could 
be thought to resemble very slightly the pic 
ture of a mild attack of epidemic keratocon 
that 
shown by the fact that, on two occasions, 


junctivitis ; there is a resemblance is 
tentative diagnoses of epidemic keratocon 


junctivitis were made. 


CULTURES 

Cultures taken from these patients have 
always yielded a rather scanty growth (only 
one case showed as many as 20 colonies) of 
an organism that is rather slow-growing on 
the plate of initial isolation and on_ the 
medium that is used for routine eye cultures 
(2-percent tryptose, 2-percent agar, 0.5-per 
cent sodium chloride, 0.2-percent dextrose, 

rabbit 
medium 


and 5-percent defibrinated whole 
blood). the 


have given very good growth 


Subcultures on same 

After about 20 hours’ incubation at 37°C., 
the colonies as first isolated are quite small 
(about 0.1 mm. in diameter) and of a very 
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\fter 40 hours’ 


incubation, the colonies are usually from 0.2 


light grayish or white color 


to 0.3 mm. in diameter and the gray-white 
Smears 
20 


color is more easily determined. 


made from the conjunctiva or from the 
hour culture will show Gram-negative bacilli, 
the majority of which will be so short that 


be 


Longer incubation and subcultures bring out 


they may easily mistaken for cocci. 


the true bacillary shape. 
Since 1942, we have had 1 or 2 cases each 


vear from which this organism has been 
1sol ited The re are two e@Xxce ptions to this 
incidence, In 1944, there were six cases 


However, + of the 6 were patients who had 
been examined by the same physician using 
the same clinical facilities for each patient 
The period over which these six cases ex 
tended was about six weeks 

These 


the organism is moder: 


facts would seem to indicate that 


telv infective and that 


the human incubation period is in the region 


of 2 to + weeks. That the organism is only 


moderately infective would seem to be indi 


cated by the fact that, during the period 
under discussion, this physician had been 
seeing a great many patients and had been 


using the same facilities for each. 
In 1948, there were four cases from which 


this organism was isolated. One of these 


cases was a true epidemic keratoconjuncti 
vitis and possibly represents a mixed infec 


tion, two cases tentatively diagnosed 


were 
as epidemi keratoconjuncetivitis by two dif 


ferent physicians but did not have corneal 


infiltrates, the fourth case was not diagnosed 


TREATMENT 


In all four of these cases, after the organ 


ism had been identified, vein was ad 


stre pton 


ministered, and they showed almost. in 


mediate Improvement The improvement in 
the one case of true epidemic keratoconjun 


of course, only to the degree that 


elin 


tivitis was 


resulted in the ination of the secondary 


infection 


WITHTHE STREPTOMYCIN 


During 1947, after streptomycin had be 


INSTRUMENTS 


come readily available, the organism was 
isolated from a case of conjunctivitis that had 
both 


thiazole and penicillin ointments. This strain 


been resisting treatment with sulfa 
was tested for in-vitro susceptibility to the 
routine antibiotics used in the eve clinic and 
was found to be resistant to 5-percent sulfa 
thiazole ophthalmic oiniment, 10-percent 
sodium sulfacetamide ophthalmic ointment, 
and calcium penicillin ophthalmic ointment 
(1,000 u 


per gm.). It was susceptible to 100 


mg. streptomycin to 1 cc. saline and 10 mg 
streptomycin to 1 cc. saline. 

The tests were simply to supply an indica 
tion for a possible treatment and were very 
crude. The organism was seeded on a plate, 
incubated to dry the surface, and 0.1 cc. of 
the agent on a cotton swab was drawn lightly 
over the seeded surface. The plate was then 
incubated overnight and observed the next 
morning for inhibition of growth both at th 
site of the streak and on the adjacent areas 

Phe this 
been isolated was treated with streptomycin 
(100 n 


patient from whom strain had 


gy. to 1 ce. saline) Drops were In 


stilled every three hours. Improvement was 


noted on the second day of treatment. 


In three cases treated with streptomycin in 
1948, a solution of streptomycin containing 


1 mg. to 1 ce. of saline was used, and the 


instillations were made every two hours. Im 
Was more 


provement prompt 


\NIMAL EXPERIMENTS 


The strain isolated in 1947 was suspended 


in saline and instilled into the conjunctivas 
of two rabbits and one cat that were pre 
pared for the instillations by light abrasion 
with sandpaper. The two rabbits showed 
some moderate inflammation which started 
on the fourth day, lasted for about four 


days before it began to clear, and continued 
uneventfully for another two days. After this 
time, no signs of any kind could be seen. 
The cat showed nothing. The organism was 
not recovered from any of the animals. 

It is hoped that serologic comparison with 
Bacterium anitratum will be possible 
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DEVELOPMENTS IN TONOMETRY 


Dr. PosNer discussed this subject 


ing the instruction period 


(ORBITAL TUMORS 


Dr. RayMoND G, INGALLS said that an ex 


amination of all the orbital tumors in the 
Pathology | 


Ophthalmology of the Presbyterian Hospital 


iboratory of the Institute of 


revealed the following data, 


They comprise a total of 216 tumors, di 


visible into 27 different including 
specific cell tvypn tumors and allied ps udo 


tumors. 


Their relative frequency is as follows: (1) 


35; (2) pseudotumor 


angioma, 


(lympho 


»? 


granuloma ) (3) lymphosarcoma, 22; 


+) dermoid cyst, 20; (5) carcinoma, exten 


sion from accessory n sinuses, 16: (6) 


carcinoma, lacrimal gland, 7: (7) retino 


blastoma, 12: (8) 10: (9) 


(10) 


extension from 


hnenmygroma, 
neurofibroma, 8; (11) 
lids. (12) 


rhabdomvosarcoma, 


melanoma, 9: 
carcinoma 
cholesteatoma, 6: (13) 


+; (14) 


metastatic, 3: (16) hematon 


neuroblastoma, 3; (15) carcinoma, 


a,2: (17) mvo 


piastoma 


2; (18) fibroma, 2; (19) osteoma, 


2; (20) neurinoma, 2; (21) chondrosarcoma 
1: (22) 
neurosarcoma, 1; 


25) lipoma, I: 


vosarcoma, ] 
(24) leion 


(26) 


embrvonal 1 
yosarcoma, 
dermolipoma, 
glioma (astrocvtoma), 1. 


shows the age at onset 


The following list g 
for the youngest and oldest patients 


Angioma from birth to 65 years; pseudo 


tumor, 9 to 74 years; lymphosarcoma, 1 to 
77 years ; dermoid cyst, 3 to 36 years ; retino 


blastoma, 2 months to 4 years; 


meningioma, 
12 to 58 years; melanoma, 47 to 65 years; 
neurofibroma, 1 to 39 years; cholesteatoma, 
37 to 63 years; rhabdomyosarcoma, 4 to 13 
vears; neuroblastoma, 8 months to 3 years; 
hematoma, 15 to 45 years; myoblastoma, 36 
to 40 vears ; fibroma, 17 to 75 years ; osteoma, 


16 to 44 vears ; 


chondrosarcoma 


neurinoma, 7 to 15 years; 


and embryonal myosar 


coma, infants; neurosarcoma, 7 years; 
leiomyosarcoma, 34 vears; lipoma, 25 years; 
dermolipoma, 43 years; glioma, birth. 

In the carcinoma group the following ages 
at onset were observed: Carcinoma, exten 
sion from accessory nasal sinuses, 50 to 70 


vears; carcinoma, lacrimal gland, 21 


vears ; carcinoma, extension from lids, 


/7 years; and carcinoma, metastatic, 
63 vears. 

Having established a table for age at onset, 
we may show the incidence of new growths 
for each decade: second, 12: the third, 16; 
fourth, 21; fifth, 28; sixth, 31; seventh, 15; 
and eighth, 9. 

The first decade shows the following inci 


third, 11; 


seventh, 2; 


19; second, 5; 


sixth, 2; 


dence: first vear, 
fifth, 2: 


and the ninth, 1 


fourth, 6; 
eighth, 2: 
This 


construction of a 


data may now be combined in_ the 


table of value in 


differential diagnosis of tumors for each 
decade. For instance, we may list the tumors 
in the order of their relative frequency ina 
vertical column and then place the incidence 
tumor for each decade in 


figure of each 


adjacent horizontal columns. To make use of 
the table, we consult the decade column near 
est the age of the patient and read down, For 
xample, 


1o 50 


a patient between the ages of 40 


vears could have 1 of !1 different 
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types of orbital tumor, the possibility being 
angioma, 8; lymphosarcoma, 3; pseudo 
tumor, 3; meningioma, 5; hematoma, 1; 
osteoma, mixed tumor of the lacrimal gland, 
4; myoblastoma, 1; cholesteatoma, 2; derm 
lipoma, melanoma, 1. 

Discussion. Dr. Knapp asked whether, in 
the presence of orbital tumors or exophthal 
mus, Was any glaucoma noticed. 

Dr. Kestenbaum said that Dr. Ingalls did 
not mention mucocele of the frontal bone 
in his very complete and comprehensive re 
port, probably because it is not a real tumor. 
Dr. Kestenbaum also said that Dr. Ingalls 
did not 


metrical exophthalmos, that is the eye can 


mention symmetrical and asym 
also be displaced to one side or the other. 
He felt that Dr. Ingalls’s material provided 
a basis for study as to whether such dis 
placements can be used in differential diag 
nosis. He suggested that further study might 
be worthwhile. 
Dr. Smith asked about the apparent pre- 
dilection of these tumors to the left orbit 
Dr. Ingalls replied to Dr. Knapp that 
glaucoma has no relationship to tumors of the 
orbit except in neurofibroma with infiltration 
of the posterior ciliary nerves with buph 
To Dr 
+} 


nat mucoceles 


thalmus Kestenbaum he answered 
were omitted 
To Dr. Smith he said that it 


is not known why tumors of the left orbit 


purposely 
from this listing 
are more frequent. Cushing had suggested 
that this may be because the left carotid has 


a direct route to the eve 


Mi ASUREMENT OF RELATIVE EXOPHTHALMOS 
RY ROENTGENOGRAPHY 


Dk. BENJAMIN FRIEDMAN presented a 
method of measuring relative exophthalmos 
by means of X rays. The patient lies on the 
X-ray table, with eyes looking straight up 
ward; a contact lens carrying a small lead 
dot is placed over each eye; the X rays are 
directed from the foot end of the table so 
that the central ray passes through the lead 


dots at an angle of 35 degrees with the tabk 
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the shadows of the lead dots fall upon the 
film. If one eye protrudes more than the 
other, the dot on the relatively exophthalmic 
eye will be projected farther back than th 
dot on the less protruding eye. 

The chief problem is to position the eyes 
in space in such a manner as to eliminate 
sources of error, and to permit duplication 
of this spatial position each time an ex 
posure is made. Steps in the procedure de 
signed to achieve these ends were detailed 

Film measurements are made by dropping 
a perpendicular from the center of each dot 
shadow to the proximal edge of the film. Th 
longer perpendicular belongs to the relatively 
exophthalmic eye. For practical purposes 
the difference in the length of these perpen 
diculars represents the relative exophthal 
mos, magnified four times 
standard 


The contact glasses are plastic 


lenses, with a central lead dot 1.5 mm. in 
diameter. The dots are placed over the pupil 
lary centers. The lenses are handled with the 
usual suction grip. No fluid is needed be 
tween cornea and lens. One drop of anes 
thetizing solution is sufficient 

Readings in successive examinations ma\ 
vary from 0.0 to 0.5 of ocular position. This, 
in most cases, is less than the variations 
found in repeated reading with the exoph 
thalmometer. 

The method measures relative, not abso 
lute exophthalmos. For example, if both eves 
were equally exophthalmic, there would be 
no unequal projection of the respective sha 
dows. No dependence is placed on the dis 
tance of cornea from orbital margin. Hori 
zontal as well as anterior deviations may b 
recorded 

Dr. Friedman concluded that this method 
cannot be expected to supplant instrumental 
exophthalmometry but it offers additional in 
formation. The two methods should supple 
ment and check each other. 

Discussion, Dr. Saskin asked how a norm 


is established 
Dr. Esterman said that, since the patient's 
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head is kept constant, it might be of help to 
place a lead dot on the brow, to give the 
increase of the exophthalmos on subsequent 
examinations. 

Dr. Kestenbaum said that Dr. Friedman 
Was using a new principle in exophthalmom 
etry, since he uses the position of the entire 
head or, to be more exact, the position of the 
occiput and the two ear ducts as points of 
reference. Hertel’s exophthalmometry meas- 
ures the position of the cornea in relation to 
Kesten 


baum’s ruler-exophthalmometry uses the two 


the two lateral orbital margins; 
superior orbital margins as points of refer 
Each of these 


different principle. The use of all three meth- 


ence, methods is based on a 
ods and comparison of the results may make 
us more independent of the individual varia 
tions. 

Dr. Friedman replied to Dr. Saskin, that 
there is no need to establish a norm since 
To Dr. Ester 


man, he replied that the lead dot was a good 


each patient is his own norm 
idea, and that he had used it. Dr. Friedman 
said that it 
which the 


acted as a center pivot from 
lateral displacement of the eyes 


To Dr 


answered that any method to determine ex 


can be measured. Kesterbaum, he 
ophthalmos requires determination of what 
plane is to be used for measurement. In this 
case the plane cutting through the auditory 
canals is used. Overdevelopment of one part 
of the head can be determined by clinical 
examination, which should supplement the 


X-ray findings. 


\NGIOGRAPHIC DIAGNOSIS OF ORBITAL Tl 


MORS 

Dr. ANTONIO GRINO presented a paper on 
this subject, which was published in full in 
the AMERICAN JOURNAL OF OPHHTALMOI 


oGcy, volume 32, page 897, July, 1949 (with 
Dr. Edwin Billet). 
Dr. Samuel Gartner said that 


Discussion 
this is an important presentation as it gives 
us a splendid additional technique for the 


study and diagnosis of orbital tumors. This 
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is a puzzling group of diseases and we cer 
tainly need more help in their diagnosis. 
Exact localization in the orbit is important 
since a decision can then be made whether 
the ophthalmologist should remove the 
growth by the orbital route or whether a 
neurosurgeon should operate by the trans 
frontal approach. 

Dr. Knapp said that he believed that the 
ophthalmic surgeon could deal with most 
cases of orbital tumor. He asked why, in the 
first cases presented, X-ray therapy was pre- 
ferred instead of surgery. 

Dr. Kestenbaum said that he had seen the 
first of the cases presented by Dr. Grino sev- 
eral years ago and again about one year ago. 
The latter examination revealed, in addition 
to the severe exophthalmos, damage to the 
central vision and a definite temporal hemi 
anopic defect in the visual field of the right 
eye. Although the exophthalmos indicated a 
space-taking process in the orbit, the tem- 
poral hemianopic defect hinted at a lesion in 
the chiasmal region, therefore in the middle 
fossa of the skull. 

At the Montefiore Hospital an angiog- 
raphy was done which demonstrated the 
A re 


the angiogram re- 


presence of an angioma in the orbit. 


newed examination of 
vealed the additional presence of an angioma 
in the middle fossa. This additional finding 
made the clinical and angiographic findings 
congruent, 

Dr. Rizzuti asked whether stereoscopic X 
ray examination was done. 

Dr. Billet replied to Dr. Knapp’s question, 
that X-ray therapy was tried first and, if it 
was not successful, surgery was then used. 
However, in this particular case X-ray ther 
apy was very successful. 
that 
done 


replied to Dr. Rizzuti 
X-ray 


routinely in all cases of this type. 


Dr. Grino 
stereoscopic examination is 
Bernard Kronenberg, 
Recording Secretary 
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Presented by the Department of ¢ yphthal 


mology, University of Chicago) 


LINICAI MEETING 


STOGREN'S SYNDROMI 
Dr. T. W 


8-vear-old 


\NDERSON said 
white woman, was first seen a 


Clinic in 


the Universitv of Chicago 


\ugust, 1948. She complained of « pisodes of 


ve 


burning and reddening of the eves for the 


past 25 years. This had become worse dur 


ing the past four vears and constant during 


the past yeat Che eves felt dry and sticky 


sensitive to light, and vision was. slightly 
haz\ 

In 1940, the patient developed polyarthritis 
ind swelling of the small joints of the hands 
and feet. In 1942, she had an episode of 
girdle pain lasting eight months, and lost 40 


in enlarged spleen 
acid im_ the 
he had been slightly anemic 
since the age of 15 years, which she had 
taken liver 


\bout this Tinie she leveloped 


sinusitis” with postnasal drip. turbi 
nectomy Nf id been done 22 years igo to help 


relieve the chronic episodes of conjunctivitis 


In 1942 all the teeth were removed because 


ot thet poor con litior - tl ev had alwavs been 
a salivary cal 


chalky. In 1946 she developed 


culus of the right parotid duct followed by 
nfection which drained externally below the 
right ear. Her mouth had been drv for 10 


vears and was now more so. In the same 


vear a right mastoidectomy | 


She developed thrombophlebitis in the 
extremities at this time 

Since adolescence she had had at 
in 1947. a severe attack, of 


le veloped : chest X Tavs 


left pleurisy and 


unknown etiology 
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it this time were reported normal. An in 


fection of the left parotid gland, with assoc 
treated 


ated skin infection of the face, was 


with streptomycin, Cultures of the conjunc 


and throat have revealed strepto 
| 


tiVas, Nose, 
coecus: bacterial vaccines have given no re 
lief, Local medication to the eves has given 


only temporary relief at times 
The patient is a gaunt, sl nder woman who 


appears chronically ill. The skin is thin and 


atrophic, with brown patches on the lower 
extremities. There is generalized atrophy ot 
the mucous membranes of the nose and 
throat, dryness, hyperemia, and patchy mem 
brane, A 


pre ssed from 


ucoid substance was eX 


thick n 


the sublingual salivary 


Che left parotid gland was enlarged, non 
} 


tender, with a ibrous Consistency 


limited in action, with a dry clicking 
sion to be 


examination re 


R.E., and L.F., 20/30 


hole. The skin of the lids was atrophic and 
dilated vessels were sible near the margms 


rit Ta conpunctuvas eCcled 


and thickened; the bulbar conjunctiva was 

leratelv injected, with slight superficial 
flush at the h bus. There was a thick rop\ 
discharge in the lower fornix. The anterior 
surface of the corneas had patches Oo! id 
herent thick ucold mater il Lhere was 
central heavy punctate staining of the ep 


thelium with 2-percent fluorescein and. the 
epithelium was thinned and granular appea 
ing There were eight” filaments standing 
by one end from the anterior surface of the 
right ct i The Schit er test was Um 
On ner hhysica ramination the liver 


larged two fingers 


costal margin. The spleen was 
very tender and enlarged four fingers be'ow 
Chere was swelling of the 
swelling of the 


fusiforn 
ind 
\ll lab 


tatarsal joints, 


otion of the elbow joints 


oratorv tests were within normal limits with 
the exception that histamine gastrin analvsts 


} ] tin 

] 
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showed no free acid and scanty secretion; showed mild temporal pallor and an interior 


culture of the conjunctivas showed Hemo temporal, dense, largely avascular connec 
staphylococcus and C. xerosis tive-tissue proliferation. This tissue ex 


rhis patient will be hospitalized for fur tended forward into the vitreous and was 
ther study. At this time, the clinical im anchored to large retinal veins and several 
pression is that she has keratoconjunctivitis old chorioretinitic lesions. Peripheral fields 
sicca, syndrome of Si@gren were constricted. The left eye was normal. 

rhe patient is still receiving antisyphilitic 


RORETINITIS PAPULOSA 
therapy and the Wassermann test is now 


Dk. Paut G, Worrr said that this woman, negative. The eye status is the same 


aged 28 years, came to the clinic in October, This condition was first adequately de 
1946, with the con plaint ot poor vision 1n S¢ ribed In 1926 by A Fuchs, although pre 


right ¢ ie year’s duration. On vious accounts of the disease are mentioned 
betore she had suddenly developed — in the literature. 
generalized 
soles and SCIENTIFIC MEETING 
flashes of light, and Dr. DouGLas BUCHANAN spoke on “Neu 
Her physician rologic manifestations with optic-nerve 
had secondary atrophy in children.” 
symptoms Dr. Paut C. Bucy spoke on “Neurologic 


spontaneously sul manifestations with optic-nerve atrophy in 
first , Vision was: R.E. 15/200 adults.” 
and could not be improved; L.E., 20/20+-4, Richard C. Gamble, 


uncorrected Che optic dis« of the right eve Secretary 


(OPHTHALMIC MINIATURE 


Ke pl rs over\ astronomic discoveries overshadow his im 
portant contributions to our understanding of the process of seeing. He 


Was a Strange, erratic genius and his was a most unusual mind. In the 


I 


discovery of the laws of the solar system an essential step was the eman 
cipation from mechanical models. Kepler did not proceed by thinking 
es by which planets might be moved across the sky. He 
by a sense of mathematical form, an aesthetic instinct for 
of things. In these later days it seems less incongruous that a 
uided by the condition of keeping the action a minimum 
be pulled and pushed by concrete agencies. Many of 
must have frowned on these rash adventures of 
ind felt unable to accept the new kind of law without 
1 or model to show how it could possibly be worked 

came Newton, and gradually mechanism came into pre 
It is only in the last vears that we have gone back to 
's outlook, so that the music of the spheres is no 


1 by the roar of machinery 


S. Eddington in Naturztssenschaft, November 14, 1930 
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rHk ACADEMY MEETING tions of English-speaking ophthalmologists 

Phe 54th annual session of the American ¢verywhere. He has endeared himself to 
\cademy of Ophthalmology and Otolaryn each of us by his open-handed friendship 
vology was held in the Palmer House, Chi sincerity, and great personal charm. His ap 


cago, October 9 to 14. It was one of the pearance at the meeting assured a happy 
most successful meetings from many points and cheerful atmosphere which permeated 
of view ill of the activities and dispelled for a little 

The presence of Sir Stewart Duke-Elder, while the gloom of world troubles and the 


the guest of honor, was one of the chief depression that accompanies the thought of 


ittractions. He has won the hearts of his socialized medicine. 


\merican colleagues by his scientific attain \s is usual, the multiple activities of the 
ments and his many noteworthy contribu \cademy occupied every single working 
tions to our science. His textbook is a price hour, beginning early in the morning and 
less he ritage to present and future genera extending far into the night As one of our 


1600 
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witty members remarked, “the Academy 
meeting makes you take nembutal to sleep 
and benzedrine to stay awake.” 

The total registration topped all records ; 
4,848 members and guests arrived early and 
most of them stayed to the last minute of the 
last day. One-hundred-eighteen individual 
courses (including 12 home-study course dis 
cussion periods) and 30 continuous courses 
in ophthalmology, with a faculty of 175 in 
structors, totalling 376 hours of instruction, 
were eagerly attended. It would seem that 
every possible subject in ophthalmology was 
covered, with the heaviest interest and at 
subjects that offered clin 


Nearly 


every course was sold out and the popular 


tendance in those 


ical aids to the practicing physician 


ones were packed to the doors. 

Thirteen out of the 23 scientific exhibits 
were of ophthalmic interest and all were of 
high caliber. The exhibit, “Primary chorio 
retinal aberrations with night blindness,” by 
Harold F. Falls, in collaboration with P. J 
leinfelder, David G. Cogan, Frank D. Car 
roll, and F, 
the first award; “Malignant melanoma of 


Helenor 


Forces In 


Bruce Fralick, justly received 


the uveal tract,” exhibited by 
Campbell Wilder of the Armed 

stitute of Pathology, with the collaboration 
of Lawrence P. Ambrogi, won the second 
and that of Samuel Gartner, with the 
Abraham 


Kdwin Billet, on “Ocular pathology in gen 


award ; 


collaboration of Schlossman and 


was awarded the third rib 


eral medicine,” 
bon. Many 


and the other exhibits amply 


ruitful hours of study of these 
repaid the 
keenly interested members and guests 

At the joint session of the scientific sec 
tions, the president, Conrad Berens of New 
York, spoke on - Research in otolaryngology 
and ophthalmology ; The role of the Ameri 
can Academy of Ophthalmology and Oto 
laryngology.”” He pointed out the support 
that the academy has given to pertinent re 
search in the past and emphasized its future 
influence in this field of activity. His figures 
showing that for every 70 dollars spent for 


ihe care ot the blind, one dollar was spent 
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for ophthalmic research and the prevention 
of blindness, were startling and depressing. 
He urged the formation of an international 
institute for the prevention of blindness and 
the conservation of sight, whose purpose 
to coordinate the efforts of the 
dedicated to 


saving sight. It would be most effective if 


would be 
many organizations that are 
established near the permanent headquarters 
of the United Nations in New York City. 
Sir Stewart’s address was on “The physi 
ology of the intraocular fluids and its clin 
ical significance.” He summarized the pres 
ent state of our knowledge of the subject to 
which he has contributed so much from his 
own researches in the past. His fluent style, 
his genius for collecting the essential facts, 
and his masterly presentation made a most 
dithcult 
Goethe to the effect that “hypotheses are 


subject sound easy. He quoted 
cradle songs which lull to sleep” and added 
his own thought that, while this may be 
true, “if you sleep perchance you dream 
and may even awake to write a sonnet.” 

He then went on to develop a working 
hypothesis of the subject of the formation 
and disposal of the intraocular fluids so 
logically that time and future investigation 
will surely bear it out. 


The 


were of remarkably high quality. The an 


remainder of the scientific papers 
nual Edward Jackson Memorial lecture was 
given by William L. Benedict of Rochester, 
Minnesota. His subject was “Diseases of 
the orbit.”” As is customary, the lecture will 
be printed in the JouRNaL and each readet 
will have the pleasure of appreciating its 
excellence. 

The various ophthalmic symposiums, that 
are becoming the most important and at- 
tractive features of the scientific sessions, 
were unusually good. Space does not permit 
a detailed description and analysis of these 
symposiums, but it might be mentioned that 
the papers by John M. Sheldon, Ann Arbor, 
Michigan, on the “Immunologic aspects of 
allergy” ; the entire symposium on “Primary 
chorioretinal aberrations with night blind 
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ness,” 
subject won the first prize previously men 


tioned, and the attractive discussion of it 


by Sir Stewart, who pointed out that, after 


listening to the papers, one can readily sec 


that biogenic stimulator treatment ot 


the 
retinitis pigmentosa 1s 
thrilling and outstanding contribution of Al 
bert B. Sabin of Cincinnati to the symposium 
on toxoplasmosis, appeared to excite the ad 
miration and sustained applause of the mem 


bers than has ever been experienced 


More 


before in any scientific session of the acad 


em 
\ feature, introduced at the last meeting, 


of beginning each session with a short clini 


copathologic case report by an ophthalmic 


pathologist, is of such value and interest 


that it will become permanent 
Clement McCulloch 


on the pathology of choroideremia was par 


undoubtedly 


The case report bv | 


ticularly worthy of attention. It disposes 


once 


and for all the 


atrophy of the 


controversy 


whether or not choroid is 
actually present in this condition. 
\mong the remaining papers on the pro 


Woods 


sulfones in 


gram, all of merit, that of Alan C 


on the “Use of antibiotics and 


clinical ocular tuberculosis” was preeminent 
our many guests from all over the 


a'B 


presented an im 


( Dine ot 
eeting, Dr. 71 Travers 


\ustralia, 


“Practical Importance 


world at the 1 
ot \lelbourne, 


portant paper on the 


of abnormal retinal correspondence,” and 


pointed out the value of operation im this 


condition as early as it can be recognized 
\s is customary, motion pictures of oph 


surgery by Various surgeons were 


there in the program 


Che social aspects of the meetings likewise 
vere bit overwhelming. The event of pri 
iry interest was, of course, the banquet 
It was so well attended that the members, 


and guests, overflowed onto the 


large balcony surrounding the ballroom, an 
unheard of proceeding. After the award of 
14 honor kevs. S Stewart spoke, at the 


by the groups whose exhibit on the 


“no good”; and the 
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top of his of the machinations of so 


torm, 


cialized medicine in Great [Lritain in such 


a way that even the discussion of this gloomy 
and unhappy subject could not dissipate the 
rosy aura of good fellowship and pleasur 
that dinner 


surrounded the party. At the 


conclusion of the dinner, Sir Stewart was 


iwarded the plaque of the academy, signify 


ing his honorary membership in the organi 
zation. 

lhe hospital reunion dinners, all crowded, 
occupied the attention of the members, as ts 


usual, on one of the evenings, A dinner for 


the exmedical officers stationed in the E.T.O 
was obviously enjoved and was graced by 


the presence of the erstwhile Brigadier Sit 


Stewart, a former comrade in arms to all 
of those present 


| he smoke T 


on another evening was so 
crowded that the floor space became smallet 
and smaller as new tables were added, thus 


increasing the pleasurable crowding together 


Before and after 


of the dancing couples. 


these and other events, one kept him 


busy scurrying about from one cocktail party 


to another, in a sort of academy pub crawl 


1s 


The incoming president of thi 
Mackenzie Los Angeles, Cah 


brown of 


formia. The following officers were elected 
Ist vice-president, B. Dunphy of 
Boston, Massachusetts; 2nd vice-president 


Kenneth L. Craft of Indianapolis, Indiana ; 
3rd_ vice-president, James Mason Baird 


\tlanta, 


was chosen pre sident ele 


(georgia. Derrick 


RECOMMENDATIONS FOR PROTE 
TION OF PATIENT IN CONTACT 
LENS FITTING 
Under the heading “The contact 
lem,” Conrad Berens, secretary of the Amer 
ican Committee on Optics and Visual 
ology, has written an article published im the 
Journal of the [American Vedical iss cla 
tion (140: 602-6003, Jun 18, 1949), in which 


he discusses the fitting of contact lenses and 


ind were excellently received 


EDITORIALS 


the recommendations made by 


the Commit 
tee on Optics, primarily for the protection 
of patients who desire contact glasses or 
for whom contact glasses are thought by 
their refractionists to be desirable. 
The idea of lenses that can be worn in 
contact with the eyeball and the under sur 
faces of the lids is an old one. Dr. Berens 
states that it was first suggested by Sir John 


lk. W. Herschel, a 


1827, and that, in the latter part of the 19th 


british astronomer, in 


century, wearable lenses were made for 


pathologic conditions. In recent years much 
more satisfactory contact lenses have been 
manutactured and new modifications are 
continually being brought forward. 


Che and Visual 


Physiology sent a questionnaire to 2,000 cer 


Committee on ¢ yptics 


tified specialists of the American Board of 


Ophthalmology, asking their experience with 
contact lenses. Of 413 replying who had had 
experience with contact lenses, 373 preferred 
the molded plastic technique, The consensus 


was that the fitting of contact lenses was 


not without danger to the patient and 


should be performed by, or under the direct 


supervision of, an ophthalmologist. Corneal 


and corneal ulcers have resulted 


abrasions 
the fitting and at least one case of a 


lost eve has been recorded 


\otivation for the pur 


The commonest 1 


chase of contact lenses is undoubtedly vanity, 
particularly the desire of young women with 
high myopia to be able to see clearly without 


There are, however, occupations, 


glasses. 
such as acting, dancing, war-time flying, in 


which the usual glasses are a serious handi 


cap and contact lenses may be of immeasut 


able help. Ophthalmologists will invariably 


that the great field for contact glasses 


Fortunately, how 


keratoconus 


these cases are rare. Human nature 


being what it is, vanity will continue to in 


fluence many and the demand for contact 


not only continue, but will in 


fitting of 


phthalmologists consider the 


contact glasses, especially the molded type in 
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which anesthetizing drops are necessary, to 
be a medical procedure. Therefore, the 
American Committee on Optics and Visual 
Physiology, after a careful study of the 
situation in this country, has made the fol 
lowing recommendations which have been 
endorsed by the four national societies hay 
ing representatives on this committee: 

1. National and local ophthalmologic socie 
ties should regulate the prescribing of con 
tact lenses and the dissemination to the pub 
lic of information regarding contact lenses. 

2. The prescribing and/or the fitting of 
contact lenses by persons not properly li 


censed under state or national laws should 


be »rohibited. 
3. Medical opinion should be obtained in 


every case before contact lenses are pre 


scribed. 
4. Ophthalmologists 
standards for approving the qualifications of 


should establish 
technicians who wish to engage in fitting con 
tact lenses. 

5. Competent impartial research should be 
unsolved 
The 


prov ided 


initiated toward the solution of 


problems concerning contact lenses. 
main problem at the present time, 
that the fitting of the lenses is correct, is 
that of hazy or cloudy vision. Blurring of 
vision occurs inevitably after wearing a con 
tact lens for some hours because of the 
altered metabolism of the cornea. 

6. The public should be warned against 
those who advertise the superiority of their 
services or of any particular type of contact 
lenses. It should be pointed out that the 
public should not patronize such advertisers 
because competent professional practitioners 
do not resort to commercial advertising. 

Some of these recommendations are de 
serving of special comment. Recommenda 
tion 1 would require legislative action. The 
mere fact that ophthalmologists may con 
sider that the prescribing of these lenses and 
the dissemination to the public of informa 
tion on this subject should be regulated by 
ophthalmological societies will not necessarily 


bring this about. These activities will surely 


tot 
Of 
VC, 
Pia 
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not be so confined if manufacturers and dis 
pensers of optical goods who deal directly 
with the public are not legally disbarred from 
performing these functions. In this, as in 
health 


autonomous 


matters essentially 
there are 48 of 


that it is always difficult to pass restricting 


most States are 


and them so 


legislation, particularly if strongly opposed 


Such objection would be made especially by 


those who advocate and dispense contact 
glasses that can be fitted without anesthetics, 
such as small corneal dises or any other form 
that does not require molding 
Recommendation 2 


implies that the pre 
scribing and fitting of contact lenses should 
be treated as a specific activity and provides 
that only a well-detined group be permitted 
to perform this function. If new legislation 
were to be sought, this paragraph would 
have to be a part of it and would encounter 
opposition similar to that in Recommenda 
tion 1, 

3 emphasized the oph 
that 


glasses is a medical problem, but does not 


Recommendation 


thalmological opinion fitting contact 


specify that medical opinion must be ob 


tained. 

Recommendation 4 would place the cer 
tificating of technicians under the control of 
ophthalmologists, and put the burden of de 


termining minimum standards for techni 
cians on the doctors. 
Recommendation 5 encourages further 
studies for improving contact glasses. 
Recommendation 6 is an application of 
that part of Recommendation 1 referring to 
the dissemination to the public of informa 
tion about contact lenses and their fitting. 
In summary, the committee believes that 
control of the prescribing and fitting of con 
tact glasses should be in the hands of physi 
that 


to accomplish this should be passed. This, as 


clans and such laws as are necessary 


stated, is a large order, but suitable proce 
dures should be initiated to bring these laws 
into being. This will require much effort on 
the part of many ophthalmologists 


It mav be that most good will be accom 


ERRATUM 


plished by educating the public and utilizing 
to the full such existing laws as apply to this 
problem. New legislation, as pointed out, will 
surely be extremely difficult to pass and, if 
passed, to enforce. Existing laws generally 
prohibit the use of drugs by others than 
medical doctors. In the meantime, these laws 
should be strictly enforced. In the case of 
fitting contact glasses, it is not unusual for 
the technician to state that the physician has 
delegated to him or her the right to use 


drugs. No physician should ever assume 
such a power. He certainly does not have it 
legally and, since it is he that is legally re 
sponsible for any injury to his patient, he 
not only is acting illegally, but foolishly. 

Generalizing further, these recommenda 
tions of the American Committee on Optics 
and Visual Physiology seem excellent sug 
gestions for regulating the prescribing and 
fitting of contact glasses. If their intent is 
carefully followed, there should be a mini 
mum of danger to the patient and there is 
a good possibility of continuing improve 
ment in the construction of these lenses 
through well-directed research. 


Lawrence T. Post 


In our article in the AMERICAN JOURNAI 
oF OpntHALMOLoGy, (32: 247, Part IT, 
June, 1949), the first two columns of the 
Table 6 were incorrect (due to an error in 
the manuscript) and should read as follows 


Major Semiaxis Minor Semiaxis 


(ain mm.) (bin mm 
0.0346 
0.0316 
0.0283 
0.0224 
0.0173 
0.0141 
0.0130 
0.0100 


(00289 
0.00316 
0.00354 
0.00448 
0.00577 
0.00707 
0.00769 


O.OL00 


cTOss 


Only with these figures will the 
sectional areas of the elliptical tubes be equal 


CORRESPONDENCE 


while having largely different pressure drops 
K. W. Ascher, 
Cincinnati, Ohio. 


( Signed ) 


CORRESPONDENCE 
NATIONAI 
FOR Ey! 


FOUNDATION 
RESEARCH 

editor, 

American Journal of Ophthalmology : 
National 
Foundation for Eye Research,* founded in 
Washington, D.( 


An organization known as the 


proposes to raise funds 


hopes to encourage public support for medi 


tor ophthalmic research foundation 
cal research aimed at discovering the causes 
tor ocular diseases leading to blindness and 
it developing more efficacious therapies. 

> 


he National Foundation for Eye Re 


search will differ in its operation from 
many organizations designed to further med 
ical research in that its funds will not be re 
stricted to the study ot any one disease but 
will be used to promote research in the 
whole field of ophthalmic diseases. 

Che activities of the foundation will be 
limited entirely to supporting and establish 
ing research centers for ophthalmology in 
various localities, leaving other approaches 
to the prevention of blindness and rehabili 
tation of the blind to existing agencies. 

rhe need for an expanded research pro 
gram is apparent when one considers that 
the re are abn ut 2 1) OOO blind persons in the 
United States with 20,000 new cases added 
annually, and that the existing funds, facili 
ties, and personnel available for ophthalmic 
research are pitifully inadequate to study 
thoroughly the basic causes of the diseases 
which result in blindness. lor instance, there 
is less than $400,000 spent annually in the 
United States on medical research primarily 
designed to decrease the number of blind 
less than 1 percent of that used for rehabili 
tation of those who have already lost their 
ight. Moreover, there are only about a dozen 


‘ 


reham Building, Washington, D.C 


1005 
trained, full-time research men working in 
field in the 
practicing ophthalmologists can devote a sig 


this whole country, and few 
nificant amount of time to research because 
of the restrictions of an active practice. 

Mr. George Swartz, well known for his 
promotion of other medical philanthropies, 
has been selected as national chairman. With 
the assistance of a board of directors com 
posed of prominent laymen, he will be re 
sponsible for the activities related to raising 


the necessary funds. The allocation of funds 


for research purposes will be made upon 
the advice of a scientific advisory board con 
sisting of Dr. V. Everett Kinsey, chairman ; 
Dr. Francis Heed Adler, Dr 
phy, Dr. Jonas Friedenwald, and Dr. Alan 
C. Woods. 


It is hoped that ophthalmologists through 


Edwin B. Dun 


their contact with the public will add their 
support to the group of laymen whose in 
terest in expanding ophthalmic research has 
led to the formation of the National Foun 
dation for Eye Research. 
(Signed) Edwin B. Dunphy, 
Boston, Massachusetts. 


NATION AL OPHTHALMOLOGICAI SoOcIETY 


Editor, 
American Journal of Ophthalmology : 

For some years past, Dr. Louis bothman 
had been discussing the matter of the orga 
nization of a national ophthalmological so 
ciety which would be truly representative of 
the ophthalmologists of the country. 

There are other organizations in ophthal 
mology such as the Section on Ophthalmol 
ogy in the A.M.A., and the Academy, which 
\sso 


would 


is eye, ear, nose, and throat, and the 


ciation for Research. However, it 
seem that a national ophthalmological society, 
in the same sense that such a professional 
and scientific organization exists im other 
fields, one that is truly representative of the 
best in ophthalmology, could materially help 
in raising the standards of ophthalmology in 


the teaching, clinical, and research fields 
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It might be possible for such a society to 


undertake annual lectureships of outstand 
as a regular part of its program, 


journal 


ing quality 


as well as the publication of an eve 


to ibutions 


14 ted 


purely original contr 


there is room for such a publica 


view of the length of time it takes for 
to be published at the present time 
lot Dr 


should 


tron 


arty ke 


\s a personal frien iothman’s for 
to help 


organization be 


than vears, | like 


more 


make his dream of such an 


a reality 


Samuel \ \braham. 


Los Angeles, California 


( Signed ) 


REVIEWS 
t Duke 
Mosby 


BOOK 
Elder 


mp inv, 


by Sir Stewart 


Phe ( \ 


REFRACTIONS 
Louis, 
1949 
Che 


known textbook on 


Price 


fifth edition Duke-Elder’s well 


features which have m one of the most 


authorities in 


time, presents new and enla 
the work 


bring entire 


~ 


that 
nodern conceptions 

evestram Is pat 

its effort to eval 

s to errors ot 

emphasized that 

but 


rightly 


not require correction 


when they uracy is essential 


The d 


that 
les of phy SI 


‘ 
Is natural 


eve ly 


hat contained in 


in Duke-ElIder’s monumen 


Yphthaln but it would 


purpose Recent 
ination of 

n transient 


anomalies 


presented W oT 


sth 
! 


W 


etinoscope, vela 


convergence, ‘ I 


rccommoda 


noski scopy, the 


tron ind the etter 


+1 
lenses. Particular] is the amplifhe 


equivalence of 


REVIEWS 


description of aniseikonia and of contact 
letise 

As ts characteristic of all of Sir Stewart's 
book is written in an extremely 
It 


the 


work, this 
clear and straightforward styl 
fault 


is most 


difficult to find any with factual 


material. Since there is a legitimate differ 


ence of opinion regarding the best method of 


let } 


refraction ESPec tally as relates to the use of 


cycloplegics, many will not agree with the 


emphasis on the manifest refraction in young 
the views 
1 


adults and eat pre sbyopes but 


expressed are conservative and represent 1 


pre 


ictices In many offices and clinics 


William A. Mann 


KLINIK DER LABYRINTHITIS UND PARA 
RON 
GENBEFUNDES Med. Horst 
Wullstein Thieme Ver 
lag, 1948. Imported by Grune & Stratt 

New York 


raphy. Price, 


Dit 
LABYRINTHIUTIS 


GRUND DES 
Dr. 


Stuttgart, Georg 


AUT 


Prof 


150 pages, 64 higure s, bibliog 
$8.50. 

Wullstein’s monograph, a culmination 
10 vears of work, presents a masterly stu 
of the labyrinth in health and disease. 
exquisitely clear skiagrams, with whic] 


1 


are compared with 


sections and artistically 


his volume, 


profusely illustrated, 
clarified 


atomic 


accompanying sketches which 


invaluable to the roentgenol 


should prove 


ogist, otologist, and others interested in this 


field, reflects the 
scholarship and publishing 


best traditions of German 


Lebensohn 


DERMATOLOGIE FUR AUGENARZTE. By Wal 


ter Schonfeld, M.D., Professor of Der 


matology of the University of Heidelbe 
of Der 


University 
matology Ver 


lag, 1947. 104 pages, illustrations, 16 color 


Director of the Clink 


Georg Thiem« 


stuttgart, 


plates, and index. Price, $ 
Phe 


illustrations, 


volume 1s well organized, 


] 
color 


particularly 


cellent. In a general introduction, 


So. = 
Meee refraction retains all the 
popular MME the field and, at the 
san rged I 
trons 
cyst 
ipte 
sVinpt in 

tr tar by 
man 

vlogic optics as apphed to th lanes 

much more brief than (ii 
views 1 the deter 
re d sCUSSE | il 1 ite] 
hanges Im retraction ts 
implified passages deal ~ 

92 


BOOK 


liatheses are outlined 


and intracutaneous tests for aller 


eatment is rather incor 


odifications of zine and cury prepara 


dis 
skin afflic 


devoted to the 
ot 
In 


nature, Into 


groups of unknown origin, parasites, and 


ungus and bacterial infecti Phe second 


Ons, 


dermatoses, avitaminoses 


chapte I disc usses 


malformations, congenital diseases, and 


alies of the hair, tl 


skin, and pigmentation 


of 


details 


in an outline 


However, it is 


hanges are only 
in described in any de 
he conjunctival involve 
vum multiforme is 
association with 
are given 


unsatisfactory i discussion of 


Boeck mia; syphilis ts all 


relationship be 


ittle 


volume 


stetan \ in \ en 


MOLOGICAI 
Ophthal 
of Lyon, 

September, 

1948, pp 


532 


vas opened by 


é¢ of the technique of 


REVIEWS 
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a famous guest speaker, D. Cordier, who 
discussed the role of vitamins in the physi 
ology of vision and in the metabolism of 
Various structures of 
DeBaets 


of the evlinder axis 


the eve. Van Canneyt 
suggestions the 
P. L. Drouet 


and C. Thomas reported a detailed biochemic 


and made on 


marking 


and etiologic study of Si@gren’s syndrome. 
J. Nordman’s study 


on the of 


strabismus dealt especially with the timing 


treatment 


of surgery and a comparison of early sur 
the Uni 


as favored in most Luropean 


as done in “| States, with 
surgery, 
countries, 
Cordier reported a case of acute glaucoma 
Potal 
Du 


reacting 


after intracapsular cataract extraction 
iridectomy controlled the tension, | 


hamel and Umbdenstock found a 


total blindness 


bolism of the central retinal 


pupil i - of after em 


artery and dis 
cussed the function and location of the optic 
ind pupillary fibers. 

Cordier, and 


Thomas, \lgan observed a 


lerosis who 


tuberous 
aftected 


patient with was 


simultaneously with band-shaped 


keratitis, a coincidence never before de 


scribed. 
\t the 


read an excellent pathologic ar 


June 21 


meeting of st, Beauvieux 


1d clinical re 


view of glaucomatous cupping which 


el 
phasized the importance of vascular disturb 


\. Mercier 


improvement 


ances and ocular hypertension. 
local 


of neuroparalvtic keratitis with 


achieved considerable in 
three cases 
placental implants 
Le Jamtel read a paper on lymphoblastic 
the and Offret Het 


unusual 


sarcoma of orbit and 


voulet saw three patients with 


pathologic changes at the posterior pol 


which simulated) malignant lesions and 


which, after enucleation, proved to be inflam 


n atory reactions, 
In the October 
\. M 


mental disturbances of sympathetic ophthal 


volume, P. Toulant and 


Larmande described the nervous and 
mia, probably encephalitic and meningitic in 
origin. The younger patients 1 


had 


group 


endocrine disturbances and the older 


g inifestations. The chapter dealing with 
plete since little but 
ol are ¢ ul iter 
ussion of individua 
(CCUOUS 
tumors. In closing, 
this scope that anate 
vould be discussed at length, 
lisappoimting th 
mentioned rather th 
cample, 
ment m erythema « 
the general symptor | 
but omitted 
is worthwhile as a refresher course in det 
tor ophtl ologists \ treatise of 
this nature should represent a desirable ad 
ition to the literature 1 t is to be re 
rretted that Schonteld s accomplished this 
[RANSACTIONS OF THE OPHTH 
Society OF Paris (and of ee 
mological Societe oft the | 
nd of the West \ugu 
1948, pp October 
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ones a hypercholesteremia. P. Bonnet sug 


gested that a patient with the complications 
of sympathetic ophthalmia should not be de 
prived the benefit of surgery. In his hands, 
in intracapsular cataract extraction was suc 
cesstul 


\ diagnosis of bilateral tuberculous tarsi 


le } 


tis was made by Belz and verified by biopsy. 


larsectomy and diathermy coagulation were 


combined with calcium therapy. He also em 


phasized the value of Friedenwald’s ophthal 


moscope in the diagnosis of central serous 


chorioretinitis 


P. Bonnet saw a thrombosis of the central 


vein, which was formed by leukocytes and 


in unusual segmentation of white and red 


blood cells in the preretinal hemorrhage, in 


severe case of le ukemi 1. 
I Paufique described a new te hnique for 


the breaking of anterior synechias before 


completing keratoplasty. The place of treph 
ination is outlined with a 6-mm. trephine, 


synechi 


Sutures are applied it the edge 


overlapping the anterior is by 2 mm 
of the disc 
mn place for the 
Che 


slightly inclin 


ind knotted so that thev are 


traction to be applied later on cornea 


perforated by 


Is ONIV partly rated DY 
The corneal flap is care 


trephine 


fully raised with the traction sutures and the 


interior svnechia is removed with an iris 
hook and scissors. Of 8 operations of this 
kind, 5 were uneventful, 1 was complicated 
by a mild iritis, and 2 by an increase in ten 


BOOK REVIEWS 


SITZUNGSBERICHTE DER WIENER OPHTHAI 


Dr. H 


& Schwarzenberg, 


MOLOGISCHEN GESELLSCHAFT, By 


Fanta. Wien, Urban 


1947 
Vienna Ophthal 


Che proceedings of the 
mological Society cover in 98 pages the 
mectings held between January 19, 1942, and 
February 26, 1945, A wide range of diseases, 
operations, and pathologic conditions of the 
Many of the 
pressed are widely known now and there is 
little 


index by 


eve are discussed ideas ex 


very material relating to the war. An 


subjects and authors makes an 

comment easily found 
J. Bock, H. Fanta, K 

Lindner, A. Pillat, and R 


among the contributors 


Heinz, |] 


Rossler are 


Meller, 
pron 


SOPER 


(sAll 


In TRACHOMA Cnambattista Bietti. Rome 
1947, 142 pages 
In this monograph, which was contributed 
is part of a program financed by U.N.R.RLA 
to combat social diseases, Professor Piett 
s\ stematically considers the various aspects 


of the trachoma 


problem. He presents its 


history, discusses etiology and epidemio 


and adequately describes the man fe statl 


of the diseases in the var tisstlcs 


TOUS 


involved, the complications, pathology, diag 


ind treatment 


nosis, prognosis, prophylaxis 


HE. Haessler 


= 

— 
on 

\lice R. Deutsch 


ABSTRACT DEPARTMENT 


Epitep By Dr. F. HERBERT HAESSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 


iy belong to several divisions of ophthalmology, although here it is mentioned only in one 
v be found in any one issue of the Journal 


the headings will necessaril 


Not all ot 


CLASSIFICATION 


1. Anatomy, embryology, and comparative oph- 
thalmology 
General pathology, bacteriology, immunology 
Vegetative physiology, biochemistry, pharma- 
cology, toxicology 
Physiologic optics, refraction, color vision 

5. Diagnosis and therapy 

6. Ocular motility 

7. Conjunctiva, cornea, sclera 

8. Uvea, sympathetic disease, aqueous 

9. Glaucoma and ocular tension 


ANATOMY, EMBRYOLOGY, AND COM 
PARATIVE OPHTHALMOLOGY 


and Daniel, P. M. Muscle 
spindles in human extrinsic eye muscles. 
Brain 72:1-24, Jan., 1949 


With the demonstration of neuromuscu 


( ooper S 


pindles in human extraocular muscles 


authors have completed the chain 


of evidence that establishes an anatomical 
. 


sis for proprioception in ocular mo 
tility. The orbital contents were removed 
soon after death in 60 individuals ranging 
The 


muscles were dis 


in age from &2 years to newborn. 
individual extrinsic eye 
sected out, pinned on cork, and fixed in 


The 


typically of a group of 


10-percent  formol-saline. 
spindle consisted \ 
fine cross-striated muscle fibers with a 
‘supply in a thin torpedo-shaped 


psule of fibrous tissue. The appearance 


is reminiscent of human fetal muscle 


spindles and suggests that the human eve 
be a rather primitive 
The 


muscle spindles were found in the proxi 


muscle spindle may 


form of this neuromuscular organ. 


mal third and at the proximal end of the 
distal third of the 
the bells 


muscles, but not in 
The largest number of muscle 


spindles were in the inferior rectus 


muscle 


. Crystalline lens 
. Retina and vitreous 
Optic nerve and chiasm 
. Neuro-ophthalmology 
. Eyeball, orbit, sinuses 
. Eyelids, ‘acrimal apparatus 
Tumors 
Injuries 
. Systemic disease and parasites 
. Congenital deformities, heredity 
. Hygiene, sociology, education, and history 


Muscle spindles have also been found in 
the extrinsic eye muscles of the chimpan 
zee, in certain ungulates (goat, deer), but 
not in the macaque monkey, dog, cat, or 
rabbit. James E. Lebensohn 

Harms, J. \W. Transplantation of re- 
generative tissue into the anterior cham- 
ber. Klin. Monatsbl. f. 114 :208 
308, 1949, 


\ugenh 


Autoplastic experimental transplants of 
young regenerative tissue from the tail 
or an extremity of Triton alpestris into 
the anterior chamber led to a dissolution 


of the lens and, in some cases, of the 


retina. After resorption of the implant a 
new lens was formed from the upper bor 
der of the iris. Experiments with tadpoles 
raised in thiourea showed inhibition ot 
the organs of internal secretion with a 
disturbed development of the eyes suc has 
exophthalmus, smaller bulbi, and reduc 
tion in the number of rods and cones 


Max Hirschfelder 


Moerike, K. Comparative functional ex- 
amination concerning the special thick- 
ness of the choroid in the macular region 
of the eye. Klin. Monatsbl. f 
114-308-319, 1949, 


\ugenh 
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Che choroid has greater thickness in the 
the 


~ 


macular region. This is shown by 


author’s measurements on. slides from 


human eves. In birds with 


two maculas in one eve like the tern, a 
| stretch of 


The 


mes in these 


elope 


} 


particularly well 
is found under each macula 


and « 


greater blood supply 


choroid 
metabolism of the rods 
regions requires al 


ind the greater thickness of the underly 
ing choroid corresponds to this require 
Max Hirschfelder 


I 


2 
PATHOLOGY, BA 
IMMUNOLOGY 


RAT rTERIOLOGY, 


ailliart, J. P. The pathologic physiol- 
of the corneal endothelium. Ann 
ul. 182 :509-513, J 1949 


rneal endothelial ce 


sare capable otf 


ing transformed into macrophages in 


lag 


aqueous humo: cellular ex 


mination of the 


approximately 50 yw are not infrequent, 


ucleit granules of 5 


These tly contain 
hematinic deb leucocytes, iris pigment 
ro has shown 

derived from 

and considers 

Hammatory 


\. Bahn 


1). G. Vascularization of the 
cornea. Its experimental induction by 
small lesions and a new theory of its 


pathogenesis. Tr. \m. Ophth. Soc. 46 


remarkable 


rged and sacet aneurisms 


These 


came eng 


developed aneurisms burst, caused 


formation of 


ABSTRACTS 


into the corneal stroma 


The 
‘n became riddled with new capillaries, 


few day B. 


hemorrhage 


became deflated. hemorrhagt area 


most of which receded in a 


leaving loops directed toward the lesion 


Interstitial vascularization of the cornea 
when compactness of the 


occurs cormea 


is reduced in the region of pre-existing 


vessels David O. Harrington 


The role of Penicillium 
species in fungus and bacterium cultures. 
2 269-73, 1949 


‘author cont 


Kazakas, S 


szemeszet 


inuously ex 
if eves. One thir 


found were lentcillium 
cultures 
and another 
\spergilli, ‘ricomia 


and ‘Tricho 


lv the Penicillium that 


Micros] 


phyton, it 


titidis, oron felineun 
Was main 


inhibited mixed 


\ct 


Was 


bacterial growth. In the 
cultures containing Penicillium and 
nomyces the inhibiting effect 
equal Many cases ol 


tralitv also were obser 


illum and other fungi 


Letterer, Erich. Ophthalmology from 
the viewpoint of general and experimental 
pathology. Klin. Monatsbl \ugenl 
114:289-208, 1949 


Phe many and varied 


retina 


trophic cell 


urbed circula 


and phosphatids 1 ‘Ils is a characteristi 
Tay «l hs and Nieman P 


| Jer Sit 


finding 


disease 


of amyloid 


the 
EN amined the fungus flora « 
he ins 
species, In] 
ogy Pemieilliut 
fission fung 
aqueous large cells of 
| between Pen 
reactions Chas, 
CTa ‘ vy Wi IStrated 
clinical or experimental findings in tl 
eve are reviewed Phenomena norn 
-471, 1948 at the limbus, and hemodynamie disturb 
\fter small experimental lesions in the ances during experimental « ipse in the 
rne f the rabbit sequence of events mgm. In angiospastic retinopathy, dvs 
leading to new blo« essel formation o HE  lamage is the result of dis 
urre th regularity. After h cle sit of fat ane 
a latent period the proximal vessels, Ilipoids in the tissues. Storage of lipoids 


ABSTRACTS 


tissues is rare. The avascularity of the 
cornea is the basis for a particular course 
in inflammatory processes. Hyperergic 
inflammatory reaction and elective sensi 
tizing of tissues are demonstrated in in 
terstitial keratitis as well as in sympathetic 
ophthalmia Max Hirschfelder 
Marchesani, ©. The problem of the 
endogenous inflammations of the eye. 


\re] 149 69-04, 1949 


The frequency ot 


f. Ophth 
keratoconjunctivitis 


eczematosa, endogenous uveitis and pert 


phlebitis are studied with respect 


retinae 


to age and sex of patients afflicted with 
r the other of these conditions. Kera 


nyunetivitis eczematosa occurs most 


in childres vears of age 


ogenous  uveiti periphlebitis 
reach their maximums for people 
The kera 
the so 
Foci 


the 


tinae 


between 20 and 25 vears of age 


njunctivitis 1s correlated to 


called exudative phatic diathesis 


Ivmphati especially of 
‘'s ring of the throat, 
of the 


col 
nea and conjunctiva and make these tis 


sues vulnerable. A special tvpe of endog 


women during 


mecnopause uveitis Is more 


seen in met uveitis some 


it more oftet Periphlebitis 


ils in voung and seems often to 


disturbances of the 


be combined wi 
endocrine glands Ernst Schmer! 

The elastic structure of the 
Arch, f. Ophth. 149 


Meves, H 
ocular bloodvessels. 


contribution dealing 

ve retinal gliomas 

of the 

‘lastica was lost. The main 
arteries of the glioma 

ited and hyperplastic 

‘he hyperplastic parts of the bloodvessels 
showed the structural 


retinal origin 
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peculiarities described before. In 8 to 12 


choroidal sarcomas elastica was 


present Ernst Schmerl. 
3 
VEGETATIVE PHYSIOLOGY, BIO 
CHEMISTRY, PHARMACOLOGY, 
TOXICOLOGY 
\uricchio, G. Permeability of the lens- 
capsule for glucose after paracentesis. 
Boll 28 161-108, March, 1949. 


Rabbits’ 


at 48-hour intervals; 18 hours after 


docul 


eves were punctured three 


times 
the last paracentesis the animals were ex 


sanguinated and the lenses examined 


were immersed in a 
O.85 


Some of the lenses 


0.5 percent solution of glucose in 
percent sodium chloride solution at 38°C. 
for two hours, before the glucose content 


The 
the 


of the lens was determined glucose 


minus glucose 


content ascertained 
content of a lens just removed plus the 
glucose metabolized by a rabbit lens at 
amount 


the 


was assumed to equal the 


which passed through 


of glucose 
lens capsule in the two hours. The other 
intact lenses were dialyzed against phys 


salt solution for two hours at 


OLOL 


the glucose content of the orig 


38°C 


inally sugar-free salt solution was used 


the permeability of the 


as a measure of 


eves of the rabbits 


and 


served as control material 


lens capsule The left 


were not punctured their lenses 


For determina 
\\ eekers 


Was 


content the 


tion of the glucos« 


modification of Dumazert’s technic 


used. In four tables, 16 experiments are 
described ; the calculations resulted in evi 
dence of a decrease of permeability of the 
lens capsule after repeated paracentesis 
( References K. W. Ascher 
Davson, H., and 
Studies on the intra- 


Ophth. 33:452-454, 


Duke-Elder, 
Woodin, A. M 
ocular fluids. brit. J 
July, 1949 


‘his is the third of a series of studies 


=” 
| 
(he 
| 
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f penet of various sub 


stances trom the bl into the intra 


aqueous slowly an 
they enter the vitreous more 
a molecular weig] 
at halt the rate 


weight of 180 


Its penetration can not be 


bodies 


Morris Kaplan 


H. The action of Priscol upon 

the normal and the diseased eye. Arch. f 

Ophth. 149 :199-2 

The author re 

here the produc yperemia, es 

of the nervous tissues of the eve, 
ernst 


ally 


Iris stain in vivo. 


author 1 


dilution of 


, B. Experimental investigation of 
the action of penicillin, streptomycin, and 
a combination of both, with sulfonamids, 
on vaccinial and herpetic eye lesions. Bo!! 
d’ocul, 28 :216-222, April, 1949 


The corneas of 25 rabbits, about one 
kilogram in weight, were infected with 
vaccinia, and 25 with herpes febrilis virus. 
instillati 


1,000 Ox 


1) 


per gram, and of streptomyci 


Treatment consisted of ot 


penicillin ointment containing 
ford units 
solution, containing 1,000 gamma per mil 
liter. Both preparations were used 


Addition 


kilogram of 


li 
illv diazil 
body 


ninistered intramuscularly 


three hour intervals 


40 centigrams per 
weight, was ; 


t animals. The 


twice a day to some of the 
ineffectiveness of the treatment is show: 
each 
group of five animals. Su 


in ten tables, of which describes 


of bot] 


and 


vaccinia 


ography 


P. J 
corneal tissue. Tr 
412-422, 1948 
Aerobic glycolysis of 
occurs in 
The m 


curs when the concentrati 


of the rabbit 


added substrate 
mg. pel The epit! 
two thirds of the value for 
survive 


Corneal 


enous supp! 
David 
Magitot, A. The nerve routes connect- 
ing the retina to the hypothalmus. Ann 
Pocul. 182 509-585, Aug., 


The opti 


sists of 
etal fibers 


4 
halmus, tl 
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ocular fluids. Creatinine, urea, glycine and 
alanine pass tron the bl into the 
ifficulty and 
slowly still 
t of OOF“. pene 
1 witl a | 
by simple transfusion but rather by trans 
Cl e through cell 
tl ms patients pl ed the usefulness 
cnicillin and streptomycin n 
K. W. Ascher 
glycolysis of 
Hahn, G. Ei Szemeszet Ophth. 5 46 
1:31-33, 1949 
lo determine whether ves are or are the corneal tissut 
not stored in the living iris the I the presences I 
jected 8 to 10 ml. of a 1 to 10 Hiiibn oft ximum rate ¢ 
1! li ink int the ear ell ilbir »> rab is ve VU 
bits. To learn whether or not the reticulo hun unts tor 
endothelin be activated by for whole corneas 
histamin, 0.5 me. of histamin was 
sected into one eve of a series of animals 
while the other eve served as control. The 
Iministratior f histamin resulted 1 
hyperemia and contraction of the pupils 
Phe iniection of ink in these animals was 
y followed by gravish discoloration of iris 
and mjunctiva. The granules of ink MM optic nerve contains both centri 
uld be detected in the histologic speci etal and centrifugal fibers At le t tw 
mens of the iris while the ntrol eve re reflexe rei lin tl ! 
mained intact from all aspects following structures: centri 
Gvula Lugossy from the retina, the 
rtex, and centrifugal fiber 
affects melanophore pigment distributior 
throughout the body. In th e it in 
\ Ives retinal piementatior nil i t he 
skin, is affected in vitelig nd 
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The second ret the optosexual, which 


involves gona ctivity and which has 


been studied especial in birds. Retinal 


fibers pass directly to the tangential and 


ovoid nuclei in the hypothalmus. Centrip- 


‘rs enter the thalamus, 


the anterior 


Vaso 
The 
e qu intity at d qual- 


fluid as well as the 


ir vessels 158 


appa! 


lv closely with thalami 


function. Alm 


he drugs usually 
‘ase parasympa 
This 


Ss partially avas 


ir indirectly 


lent va 


disease suffi nt 
rasympat! 
ly. The 


| 
ces 1n\ olved 


apparently 


Meyer-Schwickerath, G. The electric 
resistance (impedance) of ocular tissues 
to high frequency Arch. f 


149 :288-292, 1' 


currents. 


] 


d records 
‘ve tissues. 
Ernst Schmerl 
Simonelli, Mario. The permeability of 
the blood-aqueous barrier. ital. 


\ug., 


Giorn. 


1948, 


of recent related 


lata the auth worts his findings on 


method of Amsler 


ot 


man, when using the 


and Huber. Ni 


oses 
ctg 


sed permeability 
f the blood-aq barrier in the 


1 


ma 


wee hea 
oyic eves 
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cause it is a vasodilator. The permeability 


of the blood-aqueous barrier was also 
studied in 30 subjects before and after 
the administration of large doses of ascor 


Amsler and 


vic acid, after the method of 
Huber. The intravenous administration of 
Vitamin C (in doses of 50 to 100 ctg.) 


caused a notable increase in the perme 


ability of the blood-aqueous barrier in 
healthy and in pathologic eyes. The ad 


ministration of equal doses intramuscu 
| 


larly produced only 
] 


slight and inconsis 


tent changes of ciliary permeability. In 

no case was a decrease of the permeability 

of the blood-aqueous barrier observed. 
Vito La Rocea 


Simonelli, Mario. The permeability of 
the blood-aqueous barrier. Giorn. ital. 
oftal. 1:432-449, Sept 


Oct., 1948. 


The permeability of the blood-aqueous 
barrier in patients with retinal detach 
ment was studied according to the method 


Amsler and Huber 


after operation. In the majority of cases 


at various intervals 


there was imbalance between the cili 


ary permeability of the two eyes, with 


a noticeable increase in the afflicted eve 


\fter recovery this imbalance disappears 


or, more rarelv, becomes reversed so that 


the permeability is less in the operated 


eve. If there is no postoperative recovery 


the imbalance remains with greater per 


mea The in 


ly 


lity In the perated eye. 

is generally close 
related to the fact of greater or less ad 
herence of the retina to the pigment epi 
thelium. 


1 


The author also effect of 

of the 
vitamin B complex on the permeability 
Although 


vitamin B, and Bg in 


reports the 


administering certain elements 


of the blood-aqueous barrier. 


injections of man 
do not effect in anyway the ciliary per 


meability of normal and pathologic eyes 
they do check the increase of permeability 


1] 1 


which usually follows the subcutaneous 


the geniculate bodies, and 
ipparently arise b furcation ot the 
geniculate fibers. One of the functions of 
cencory 
ry pres 
‘ 
vascular contr 
itv of the intr Va 
size of the inti 
used in glaucot nere 
thetic functior rectl 
at 
scular 
out the 
in light adaptat 
las and in visual 
oftal. 1:317-330, 
\fter a briet reviey 


ABSTRACTS 


Vitamin 


causes lv a shght increase 


histomine (nico 


permeability. Vit 


Ocular effects of the cho- 
\m. Oy 46-651 


K. ¢ 
line esters. ‘Tr 


1048 


hth. Sox 
experien 
choline 


DOSS] 


ressure seem 


juestion of 


irmacol 


discussed 


arrington 
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COLOR 


The contact lens prob- 
J.A.M.A. 1402602 18, 1949 


Consideral 


manutliac 
has 


enses 


turing 


contact 
licensed 
establish 
fitness of 
research 
un 
Grunfeld 


Beuningen, I. G. A. Experimental 


observations concerning the sensitization 


of eye and ear during measurements of 

adaptation phenomena. Arch. f 

149 :230)-239, 1949 
When dark 

test persons Was 


light 


the adapta 
interrupted 
stimuli, the readapta 


and 


were 


tion 


in speed intensity. Corresp 


ettects observed in experiments 


which the adaptation of the ear w 


studied. The author assumes th: 


the increased sensitiveness 


retinoneural functions p 


chemical esses 


pro 


Cibis, P., and Huck, H. Studies of the 
central color sense in normal and con- 
genital colorblind people using stimuli of 
definite size and duration. Arch. f 
149 176-198, 1949 


The dist 


ances were 
«al 


recog ized 


m. or more 
needed the 


1 


definitely 


nutes and a 


whereas in pa 


perce ed 


Ophth. 33:42] 
anal 


inclusive 


Contact lenses. 
445, July, 1949 


vsis of nswel 


questionnaire 


tients | 


The result 
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in ciliary Rocca 
\ decade ot ¢ OCU!) 
1 
effects of the 
te the influence of these drugs on the th 
g he eve 
intraocular vaseuler system but their ail over photo 
fects on the muscles of the iris and ciliary ee Ernst Schmer! 
body and upon intraadla 
tion of the cl ne esters is discussed 
with particular reference to their effect 
m imtraocular pressurt The mvydriaty 
vclopleg action of Dibutoline and its determined at 
range of clinical usefulness are ii ll test objects o1 
David O. 1 ound were just 
Phe time was measured dur 
4 ing Which the perception of these stimuli 
ee faded. Large numbers of normal persons 
recognized the color of 1 by 16 mm. ri 
1 and vell bie ts and ] } by mit 
ler. green al d blue objects at dist Cs 
progress ter distances wert 
mum and fitting of « color sense was doubtfu I 
enken place in recent veare. Neve pathologi Normal persons 
theless most patients can tolerate wearing @!so perceived the yellow color of test 
the lenses for a limited time only because Objects 5 by 5 mm. in size for a period of 
the solution used between the contact 2 ™ 1S distances of 2 1 
The American Committee on Optics Color was HH at 1.2 m. distances 
ind Visual Physiology recomme Is that or less Ernst Schmerl 
h 
Te 
Sent in 875 replies is presented 
are most significant to al 
interested in the fitting and the problems 
of contact lenses. The most important z 
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tolerance to wear. Of those who replied 


to the questionnaire, one third have given 
up the wearing of their lenses which fact, 
in the light of the expense and time in 
volved, emphasizes the great responsi 


The 


less 


bility upon the fitter number of 


1,1 
failures is considerably among pa 


tients with a pathologic condition. Satis 
factory fitting is still the major problem, 
and tolerance will increase with improve 
sin method Morris Kaplan 
in- 


Plastic lenses in 
Ophth. pp 


Durham, 


dustry. Tr. 


lenses in in 
resistance to put 


erent sorts, more 


lightness, and 


res 


ou 


has. A. Bahn 

kt. Amblyopia ex anopsia. Ob- 
servations on retinal inhibitions, scotoma, 
projection, light difference discrimination 
and visual acuity. Tr. \m. Ophth 
46 527-575, 


Irvine, S 


Sor 
1048 

vraph on the sub 

should be 

With non 

note apparent 


Isplacement hixat 


light during the 
cipient elements 
olved bec ause of 


same dire¢ 


ave the 


tla of the fixing 

that if, 
r prisms of varying 
the deviating 
‘ss than the 

would 

Mov 
»might be used to 
and scotoma 
Amblyopia 


dit 


strabismus ind amblyopia 


sed gan esions 


might be 


ferentiated from amblyopia ex anopsia tt 


acuity 


retinal inhibition projection 

more altered in amblyopia ex anopsia. The 
prism displacement test proved valuable 
in the study of retinal inhibition and pro 


Nu 


merous cases were analysed singly and in 


jection in strabismus and amblyopia 


groups and an attempt was made to ascer 


tain criteria helpful in prognosticating re 


turn of vision in the amblyopic eve of an 


adult after loss of the other eve 


David O. Harrington 


lLudvigh, E. J. Visual acuity while one 


is viewing a moving object. Arch. Ophth. 
42 :14-22, July, 1949 


Foveal visual acuity while one is view 


ing a moving object has received curiously 


little 


attention. The only reference to this 


subject Langmuir, who, in an 


effort to estimate the speed of a deer 


} 


vottly, whirled above his head a piece 


of solder fastened t a string and noted 


at what speed the piece of solder appeared 


blurred. In view of the absence of any 


information, this subject was investigated 


Visual acuity was determined while the 


test object viewed appeared to move 
circularly in a plane perpendicular to the 
line of sight. The diameter « 


velocity of the 


that 


and the 


1 


varied, It is s 


following such a moving object, acuity is 


reduced by reason eithet he inability 


of the eve to move sufficiently rapidly o1 


the inability of the subject to adj 


innervation to the various 
ocular muscles sufficiently 


both 


ing objec 


rapidly, or of 


It is shown that in following a mov 


extrafoveal position of the 


image is a negligible in producing 


the observed reduction acuity 


probable that imperfect pursuit 


ments, although maintaining the 


11 the 


image 


immediate vicinity of the fovea, 


nevertheless result in a motion of the 


image on the retina which reduces visual 


because the retina has less inten 
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}Od 
O&2, July-Aug., | 
ting from sparks of ee 
resistance to 
greater protection. (9 
| Is CX 
t of ar 
read ite test object were 
paralytic the eve is 
+1 
of the retina that are i ee 
| 
the angle of squint 
thonal Value S the 1 
] +] 
ingle of squint, the in 
ing prisms before an ey 
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esis is confirmed The impression is produced through 
howing that increased illumination of | spective and memory 


sity contrast. The hypot! per 


by s interpretation. The 
the moving test object increases visual author believes that these fundamentals 
acuity. alph anielson are important in the phorias and tropias 

In the former, the process is reversible 

McDonald, . Evaluation of night h; \. Bahn 

vision. Ir. Am phth. Soe. 46:576-007, 
1948 Sauter, H. A modification of telescopic 
spectacles by the use of contact glasses. 


Arch, f. Ophth, 149 :142-155, 1949. 


In the experiment | 1 the tenfold 
variation in the val re threshold of 
healthy young adult onfirms the find Contact lenses serve as oculars ot 
f other investigators. Two different ptical systen TI itl 

employed have shown magnification 
It has also been brightness 
hold in normal made to a si! 
Nair (An 


iarge doses 
| instrument 

ested examiner, a test of night 
Thomson, L. C. Photopic luminosity 


ignosti 
] 


curve and visual purple. [rit 
33 :505-508, Aug., 1949 


David O. Harrington Phe author re : 
the photon uminosityv cur 


Physiologic diplopia in of t or-perceiving me 


depth perception. Ann. d’ocul. 182:617 


635, Aug., 
Dept! ptior idamet 
. Miulator activity 
volves the mobility of a n lati and 
mt cnt he m 


nism to the sensitivity of the light-ad 
presented. Maximum sensi 


e spect! 


vergence as 
cular muscle balar 
Glial from that 


nisms int 


and 
e than 


ymonymous Dansevy-Browning, C. On the use of 


ire pre amniotic membrane. l‘rit. | 


eht variations of 518-520, Aug., 1949 
mvergence change Amniotic membrat 
tances of objects place aa fect left 

higures consist large ber ion melano 
with The eye healed rapidly 


(Orwvn | 


ved to illustrate Eréss, S. Therapy of scleritis. Szemé 
Id szet 2:74-76, 1949 


dimension 


opti al illusion 


these 
nsiders 
held and 
rence 1s 
I il and 
> 
vitamu 
‘ 
nd an 
«li | is well as i means ot lem nstrating . 
the important aspects of scotopic visio1 
Lhe 
Pac lin, 
ipted 
| regions in whicl 
is 1 rked. .\ 
to se rate the 
the hrnohtnece mechanic: 
f b ( 
1 
the 1or-perceiving mecha 
human eve. Orwyn Ellis 
favors the perception of depth. Objects ; 
viewed at a loser distat than the fix 
atiotr mnt cause crossed 1] 
‘ DIAGNOSIS AND THERALY 
mrects viewed at a greatel 
sents lro allustr 
accommodation and c used to re 
the pDparent re itive d x 
from each other. The +] niuns 
essentially r tw la nd almost 
smaller eccentric circles arranged at less without reactior 
than the interpupillary distance. The cub 
that the impression ol 
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Hlowever, signs of oversensitivity can be 
found in all patterns. Therefore, the ca 
pacity of the organism to react should be 
transformed lest the process prove resist 


he 


this end, t 
the 


ant to causal therapy. To 


specific stimulant 


author applied a 
apy. Changes in the blood count and the 


sedimentation howed that paragen 


produced an transformation of 
reactive Capacit Gyula Lugossy 


Guyton, J. S. Enucleation and allied 
procedures. A review and description of 
a new operation. Tr. Am. Ophth. Soc. 46 


1948 


of extirpa 


ceration of the 


th or without implants is thor 


oughly reviewed. Ruedemann’s introduc 


} 


plastic eve implants 


separate attachable 
technics 


prosthetic nitiated 


which usually icin normal appearance 


and motility of artificial eves. Infection, 


extrusion, or reduced motility with the 
limplar mav be 


-e involving the 


semiburies potential late 


with which there is 
material with any 
tissue except epithelium introduces a new 


principle which n reduce late complica- 


id O. Harrington 


ns, 11. Fundamentals, methods and 
meaning of pupillary perimetry for the 
physiology and pathology of the visual 
Arch. f. Ophth. 149 :1-68, 1949 


of the functions of a 


organ. 
the determination of 
isual acuity, its color 
motor excitability 
‘he present study compares perimetri 
cally and under definite conditions light 
nd pupillor 


retinal areas \ 


tor excitability of the 


various special instru 


ment and threshold stimuli are 


by pupil 


‘monstrated 


used. The 


differences of 


Marked 


pupillomotor excitability in 


lary perimetry. 
normal pet 
sons are noticed. With dark adaptation 
the light sense shows a central scotoma 
while the pupillomotor excitability of the 
central fovea is at its maximum. Hlomony 


defects of the visual fields are 


mous 
paralleled by pupillomotor disturbances 
Changes of the pupillomotor excitability 
are also found with foci proximally to the 
lateral genic ulate bodies 
Ernst Schmerl., 

Koch, H. Contribution to the treatment 
of psychogenic amauroses. Arch. f. Ophth 
149 :282-287, 1949. 

In 9 cases of psychogenic amaurosis, 
electro-shock treatment or nitrous oxide 
definite im 


Schmerl. 


narcosis was followed by 


provement, Ernst 

MacLean, A. L.. Surgical procedures in 
retinal vascular disease. Tr. Am. Ophth. 
. 46 :348-306, 1948 


Soc 
Perforating scleral diathery with aspira- 


the subretinal fluid is a safe and 


tion of 
effective procedure in the treatment of 


retinal detachment complicating 


serous 
diabetic retinopathy. A glass applicator 
with broad concave tip is used and con 
trolled negative pressure is supplied by 
an electric suction pump. The procedure 
is safe if the 
large or if the 


sealed off by 


scleral opening is not too 
retinal opening has been 
previous diathermy treat 
Cervical 


ment sympathector Vv was used 


effectively in the treatment in one case 
of bilateral occlusion of the central retinal 
artery. David ©. Harrington 
Schuessler, W. W., and Steffanoff, D 
N. Dermal grafts for correction of facial 
defects. (A series of 80 cases.) Plastic and 
Reconstr. Surg. 4:341-351, July, 1949 
Dermal grafts, free of subcutaneous fat, 
are used in various areas of the body for 


“fill-in material.” Absorption of the der- 


1617 
fhe history and techni 
tion, enucleation and evi 
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mal grafts show a decrease trom the orig 
inal volume of approximately 15 percent 
\ short 


vrafts 1s 


use of dermal 


history of the 


given, This material 


used wherever there is a deficiency 


contour of the face, nose or forehead with 


normal skin to overlie it and a good vascu 


It should not be used 


where firm structure is required, such as 


lar bed beneath 1t 


for protection of the brain tissue. It has 


the advantage over the cartilaginous gratt 


of being soft and phable, abundant and 
easy to remove and insert in the recipient 


seems much better than free 


it-fascia gratt Various methods of ob 


taining dermal grafts are mentioned, and 


the author recommends the split-split 
method, introduced by Zintel. A full 
thickness graft is removed with the der 


matome, the dermatome reset and the de 


sired thickness of epidermis recut on the 


dermatome. Sometimes the derma is t 


] 


serte as a strip, or it may be cut in se 
tions and packed up in the form of 

pyramid. In 80 cases complications were 
present in 7.5 peres t t these 1.2 percent 


were due to infection, and 1.25 percent to 


Nine and 


me a g show this material used f 
ne rawing V this material used for 


evst formation photographs 


repair of the atrophy of the retrotarsal 
told after enucleation, for the adherent 
scars which form after severe trauma to 
the intraorbital rim nd for other re 


face ar d nose 


Alston 


gions of the 


6 
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Mclean, J. M. Direct surgery of paretic 
oblique muscles. \rch. Ophth. 42:50-05, 


lulv, 1949 


The author discusses seven vears’ ex 


perience with direct surgery of the undet 
acting superior oblique muscle and of the 
weak interior oblique muscle. There ap 


way by which to judge 


should be 


in the 
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the amount of surgical correction re 


quired better than that of adjusting the 
tension according to the surgeon’s sense 
lhe reasons for direct operative 
1,] 


oblique 


of touch 
procedures to strengthen a weak 


muscle are cited tucking a 


Technics for 
and advancing 


~ 


paretic superior oblique 
a paretic inferior oblique muscle are de 


scribed. Illustrative cases are reported 


The 
operation to be performed 


Ralph W 


methods of jndging the amount oft 
are discussed 


Danielson 


Murray, A review of trachoma. 
Canad. M.A.]. 60:574-580, June, 1949 
The author gives a comprehensive re 


view of the history, etiology, differential 


diagnosis, pathology and treatment of 
trachoma and stresses the fact that earls 
diagnosis is important for the preventio 


of the spread of this mildly contagious 
The modern treatment of tra 


The 


Indians 


choma 1s efficient incidence of tra 


choma among the has been re 


duced from 26 to 3 percent within four 

vears after the introduction of the new 


treatment by the U.S. Indian Service 


R. Grunfeld 
Rubino, \., and Bassi, |. Concomitant 
squint and status dysraphicus. Giorn. ital 
oftal. 1404-417, Sept.-Oct., 1948 


In a large number patients wit 
strabismus, the authors found a_ facial 
isymmetry very frequently. In the bx 
lief that facial asymmetry is a sign of 


] 


status dysraphicus, they looked for other 


signs of this anomaly and found then 


in a large number of cases 


Vito La Rocea 


Sx obee, 
\m 


1949 


Intermittent exotropia. 
Acad. Ophth. pp 


73, July-Au 


Anatomic abnormalities are the major 


factor in its causation. Complete cure is 


pears to be 10 


ABSTRACTS 


Variations 


usually possible surgically 
| 


depend on mechanical obstacles to con 
vergence, voluntary and involuntary con 
vergence, and the strength of the fusion 
\bnormalities of the inter 


( k 


anomalhes of inset 


mechanism 


muscular membranes, ligaments, 


loot plate and other 


tion are the principal anatomic conditions 
involved. Exotropia is frequently greater 


at 20 feet than at 13 inc hes, unless occlu 


sion or voluntary convergence relaxation 


is employed. The convergence near point 
practically normal. Generally 


Is often 
speaking, intermittent exotropia or exo 
phoria of 18 degrees or more can be cured 


rhe 


external rectus 


only surgically author advocates 


bilateral recession per 
require as 


In the 


formed at one time. Phorias 


much surgical correction as tropias 
treatment of nonsurgical cases the pin-to 
nose convergence exercise may decide the 
justification of further orthoptic training 


[Twenty-five cases, in 11 of which there 


were vertical devi itions, ‘ 


analy zed ar \ 


‘reported and 


Bahn 


The 
squint operations in which restoration of 
binocular single vision was not expected. 
Brit. J. Ophth. 33:477-484, Aug., 1949 


The author a detailed study 


Stanworth, A final results of 


nts 


the final coordination mm a 


group of whom binocular 


expected In all it 


single 


concluded surgery that or 


training | be unsuccessful, o1 
tried an tbat med The results 


ved that of the 26 percent that im 


proved, 20 percent at veloped stereosc Op 


vision. Of the patients without binocular 
vision, 9 percent improved and of these 7 
percent developed stereoscopic vision. Of 
those with simultaneous macular percep 


tion, 17 


ley el 


proved and 13 percent 
The 


result it 


percent in 


stereoscopic vision data 


will 


suggest that if fusion will 
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do so within 12 months after operation. 
Patients with vision approximately equal 
in the two eyes tend to develop stereo 
scopic vision more readily than those with 
unequal vision. The size of the angle of 
deviation before operation appeared to be 
of little significance. An early onset of the 
squint usually precludes the attainment 
of good binocular vision. The alternating 
type has less chance of improvement than 
the unilateral type. There was apparently 
no optimum relationship of age to the 
time of operation. The postoperative angle 
of squint was most important. Of the pa 
tients with simultaneous perception and a 
deviation of five degrees or less after op 


eration, 49 percent developed fusion, 


percent of those with 


whereas only 11 
more than five degrees of deviation devel 
oped fusion. When there was no binocular 
vision but the deviation was less than five 
degrees, 22 percent of the patients devel- 
oped stereoscopic vision and when the de 
Viation was greater, only 4+ percent devel 


oped fusion ( rwvn 


Wright, E. S. Extraocular muscle pa- 
ralysis from spinal injection of panto- 
paque. Med. 71:214-215, Sept., 
1949. 


alifornia 


\ case report of external rectus muscle 
paralysis which developed five days after 
the spinal injection of pantopaque is pre 
sented. Three months later spontaneous 
recovery occurred with normal motility. 

Orwyvn H. Ellis 


7 


CONIUNCTIVA, CORNEA, SCLERA 
Bietti, G. Antibiotic therapy of virus 
diseases of the eye. 
118:101-114, Aug., 1949 


Bietti and his 


Ophthalmologica 


have found 


associates 


penicillin, streptomycin tyrothricin 
to be ineffective in keratitis due to herpes 


simplex and in epidemic keratoconjuncti 


thoptic 
it W | 


1620 
vitis. In trachoma, however, the author 


reports definite, favorable response to 


frequent local applications of penicillin 
in concentrated aqueous solutions or oint 
ments. Within a few days the secondary 
bacterial invaders as well as the inclusion 
and initial bodies disappear and the 
clinical picture improves correspondingly. 
The deeper tissue changes due to tra 
choma respond better to sulfonamides 
than to penicillin. Streptomycin and tyro 


The 


inclusion and initial 


ineffective in trachoma 


author considers the 


thricin are 


bodies as the visible, corpuscular form of 


the virus. In contradistinction to its 


definite effect upon the trachoma virus 
penicillin does not alter the course of in 
clusion conjunctivitts. In one case of the 
latter disease the author observed rapid 
recovery under local streptomycin treat 
ment. An extensive review of the litera 


ture is included Peter C. Kronfeld 
Boase, A. J. Eyelash in the lacrimal 
punctum, brit. J. Ophth. 33:513, Aug., 
1949, 
A patient presented himself 
ment of an irritated right eve in 1944, and 
again for treatment of an irritated left eve 
in 1949. Each time there was an eyelash 


and the 


Uleer and granulation developed 


in the punctum root end pro 

truded 

in the conjuntiva whereas keratinization 

1s the EX ted « hange Perh ips the rough 

root of the lash is more dangerous 
Orwy1 Ellis 

A new familiar type of 


Buecklers, M 
Klin. Monatsbl. f 


corneal dystrophy. 
\ugenh. 114 :386-397, 1949 
\ complicated type of corneal dystro 


phy is described. The first signs appear 
during the childhood. There are severe 
epithelium with attacks of 


The 


puberty and begin anew 


defects of the 
pain and inflammatory symptoms. 


attacks stop after 


ABSTRACTS 


later. At there are 


corneal opacities without pain. The dys 


two decades times 
trophy involves the epithelium and, espec 


ially, Bowman’s membrane. The mode of 
inheritance seems to be dominant. (1 fam 
ily tree, 10 figures, references.) 


Max Hirschfeldet 


Cass, E. E. Interstitial keratitis occur- 
ing in a case of Reiter’s disease. I}rit. J. 
Ophth. 33 :454-455, July, 1949. 

A case of 
man who also had severe interstitial kera 
with keratitis profunda 


Reiter's disease in a young 


combined 


titis 
and iritis in both eyes is reported. The 


disease progressed in severity despite all 


treatment and vision was reduced to the 
counting of fingers Morris Kaplan. 

Cima, \V. Explanation of unusual re- 
actions after transplantation of cadaver 
conjunctiva. Boll 28 2155-100, 
March, 1949. 


Conjunctiva from the cadaver was first 


docul 


used for transplantation by Rosenzweig 
in 1939. In the Sassari and Pavia Eye 


Clinics, Bietti used this method repeat 


edly, preserving the cadaver conjunctiva 
for as short a time as possible in Ringer’s 


solution with 5,000 units of penicillin per 


cc. The results were satisfactory but not 


better than autotransplantation of mucous 


membrane. In two cases of severe recut 


rent pterygium, however, marked rea 


tions were observed and ascribed to 


tissue immunity reactions. (References 
K. W. Ascher. 
Cogan, D. G. Nonsyphilitic interstitial 
keratitis with vestibuloauditory symp- 
toms. Arch. Ophth. 42:42-49, July, 1949 


Four additional cases of the previously 


described syndrome of nonsyphilitic inter 


stitial keratitis with vestibuloauditory 


symptoms are reported. The interstitial 


keratitis was bilateral in three of the new 


ABSTRACTS 


cases and unilateral in one. It was char 
acterized by patchy, granular infiltrates 
in the deep stroma, which varied from day 
to day, unaccompanied by any conspic 
uous intraocular reaction. The vestibulo- 
auditory symptoms were similar to those 
occurring in Ménicre’s disease and were 
followed by pratically complete deafness 
in three of the patients. The ocular and 
vestibuloauditory symptoms appeared 
within a few days in three patients but 
were separated by a five month interval 
in one. Again all four patients were young 


aduits, all had a leukocytosis, and one a 
significant eosinophilia 


Ralph W. Danielson. 


lamellar kerato- 
182 :597-604, Aug., 


Partial 


plasty. Ann. d’ocul 
1949, 

This type of operation should be more 
extensively used because it affords better 
vision in eyes not adapted to total kerato 
plasty. Among its advantages are more 
rapid recovery and better nutrition of the 
graft, as well as its simple technique and 
the infrequency of surgical complications 
The author reports nine cases in detail 
illustrations which show the 


with reg 


ularity of the reflecting surface of the 
cornea after operation. The Franceschetti 
technique is used Chas. A. Bahn. 

and Toselli, C. Hereditary 
keratitis. Ras 


March- 


Corrado, A., 
parenchymatous 
segna ital. d’ottal. 18:97-111, 
\pril, 1949, 


Kighty percent or more of luetic kera 


luetic 


titis was found to be hereditary. Trauma 
was an unimportant cause in the develop 
ment of the lesion. The authors studied 
106 cases of the disease and have tabu- 
lated many data. Sixty-seven percent of 
the cases developed the keratitis under 
20 years of age and 66 percent of all pa 
The serologic tests 


tients were females 
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were positive in all but four cases. Com 


plications, such as posterior synechiae, 


dense corneal opacities and irregular 
astigmatism were more frequent when 
the disease appeared first in later life. 


Eugene M. Blake. 


Das Gupta, B. K., and Usman, M. Bi- 
lateral symmetrical tuberculous ulcers of 
the bulbar conjunctiva treated with strep- 
tomycin. Brit. J. Ophth. 33 :501-505, Aug., 
1949. 

Bilateral tuberculous ulcer of the 
bulbar conjunctiva did not respond to 
ordinary healed 
when streptomycin drops of high concen 


therapy but promptly 
tration were used. Acid-fast bacilli were 
the scrapings. (4 figures in 
Orwyn HH. Ellis. 


found in 


( ol 


ten Doesschate, J., and Fischer, F. P. 
Some statistical observations on the fre- 
quency of occurrence of pterygium and 
pinguecula in relation to age. Ophthal 
mologica 118 :137-142, Aug., 1949. 

The incidence of pinguecula as a fun 
tion of age is expressed by an S-shaped 
curve which rises very slowly up to the 
age of 15 years. There the curve makes a 
sharp bend and starts to rise steeply up 
to the age of 50 years, where it begins to 
taper off. Plotted on log-log paper the 
incidence of pinguecula becomes a linea 
The 
similar 


function of the subject's age. inci 


dence of pterygium follows a 
pattern but all frequencies are consider 
ably lower than those of pinguecula. The 
hypothesis is offered that the persons 
liable to develop pterygium form a dis 
tinct group 
group also, the relationship of the in 


of the population. In this 
cidence of the disease to age is expressed 
by a similar S-shaped curve. 

Peter C. Kronfeld. 


Drescher, E. P., and Henderson, J. W. 


1622 
Senile hyaline scleral plaques. Proc. Sti. 
Mtgs. Mayo Clin, 24 :334-330, June &, 1949 

Three cases of senile hyaline plaques 
the Mayo Clinic to 


clarify the diagnosis of this condition. The 


are reported from 


usual location, the clinical appearance, 


are described. 


Donald T 


and the pathology 
Hughson 
MeGavie, J. S. Surgical treatment of 
recurrent pterygia. Tr. \m. Ophth. Sox 
46 :008-032, 1948 


\n operative technic is described for 
the eradication of severe recurrent pteri 
gium. The results were good in a series 
procedures had 


rhe 


lamellar peratectomy, 


of 38 cases in which other 


failed to prevent recurrences pro 


edure onsists of 


submucous resection of all scar tissue, 


recession of the conjunctiva suturing 


it to the sclera proper at le 
the 
the denuded cornea and sclera to become 


Beta 


ast 5 mm. from 


corneoscleral junction and allowing 


epithelized radiation is used post 


when control 


The 


pseudopterigia, 


operatively necessary to 


vascularization technique is also 


suitable for epibulbar 


tumors, repair of symblepharon and re 
moval of superficially vascularized scars 
Che literature is reviewed ( References. ) 


David Harrington 


Rosen, . The importance of the cornea 
in virus diseases. ()phthalmologica 118 
81-101, Aug., 1949 

The pathogenesis of corneal lesions in 


systemic virus infections is discussed in 


the light of the newer coneepts concern 


ing the antigen-antibody relationships in 
diseases. Typical clinical cases are 
reported to illustrate the author's views 
The the 


avascular center and highly vascular per 


such 


between 


In response 


ditference | 
iphery of the cornea is stressed, 
Peter ( K ronfeld 


onelh. 


M. Thymus 
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radiation for the treatment of vernal 
catarrh., Giorn. ital. oftal. 1:453-455, Sept 
Oct., 1948. 

The thymus was irradiated with X rays 
in 15 patients, 8 to 20 years of age, with 
vernal catarrh, without noticeable 
The 


trast with those of Stanhope, who believed 


any 


improvement findings are in con 
that the hypertrophy of the thymus was 
a fundamental element it 


Vito a Ro ca. 


path wenesis ot 


vernal catarrh 


Epithelioma of the cornea 
following a cement burn. South African 
M. J. 23 :383-384, May 14, 1949. 


Taussig, | 


\ 35-vear-old man injured his left eve 


with particles of cement. A slight burn of 


the bulbar conjunctiva and tarsus of the 


left eve ensued. Two vears later a small 
tumor developed at the limbus and spread 


toward the pupil. The adjacent conjun 
tiva was injected in pterygium-like fash 
ion and seattered through it were discrete, 
Two 


One 


pinhead-sized, wart-like tumors 


fragments of tissue were removed 


fragment consisted of simple pigmented 


squamous papilloma overlying a sing 


ic 


mucous gland, the other showed squam 


ous carcinoma R. Grunfeld 

Vannini, Angelo. The treatment of con- 
junctivitis due to Morax-Axenfeld diplo- 
bacillus. Kassegna ital. d 18 131-134, 
March-April, 1949 


‘ottal 


attempt to determine whether 


In an 
was equal to or 
the 


any other medication 


superior to zinc sulfate in treatment 


of diplobacillary conjunctivitis Vannini 
administered sulfonamides, penicillin and 


While the 
f the bacilh 


average time of 


was & to 10 


streptomycin 
disappearance « 
days with zinc, it was reduced to four 
days using 30-percent sulfacetamide drops 
every two hours. Penicillin and streptomy 
cin were wholly inetfective 


M. Blake 


Rubino, A., and Sima], 
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Disturbances at the lim- 
bus in keratoplasty. Rassegna ital. d’ottal. 
18 :65-80, March-April, 1949. 


“diseases of the limbus,” em 


Venco, Luigi 


The term 


ployed by several French ophthalmolo 


gists, includes all of the accidents, ne 
cCTOSses and opacification which occur at 
times in well executed corneal transplants. 
These complications may be divided into 
that 


in the first few days, opacification devel 


precocious necrosis, Or which occurs 
oping about the third week, and delayed 
scarring of the transplant. Venco believes 
that the fundamental factor which deter 
mines the changes is trophic and vital and 
that necrobiotic, anaphylactic and allergic 

agents are not importnat 
Eugene M. Blake. 

8 

SYMPATHETI¢ 
AQUEOUS 


UVEA, DISEASE, 

\lvarez, \. A. Late syphilitic uveitis 
healed by penicillin in massive subcon- 
junctival injections. docul. 182:521 
924, July, 1949 

50,000 units of penicillin with 2-percent 
novacaine and 1 to 1,000 adrenalin was in 
jected subconjunctivally every six hours 
during one day. 3,000,000 units were ad 
ministered intramuscularly during eight 
days. Improvement promptly followed the 
treatment in a 42-year-old man with bi 
lateral luetic uveitis which had responded 


badly to other antiluetic treatment during 


eight months. Vision improved from .05 


Chas. A 


Bahn 


to 

Blanchi, Guido. Plastic uveitis in 
Schoenlein-Henoch disease. Rassegna ital 
dottal. 18:114-120, March-April, 1949. 


Cutaneous hemorrhages divided 
] 


groups by Blanchi. They are 


are 


into four 


those associated with | avitaminosis 


scurvey), 2. hemophilia, 3. essential 
thrombopenia ( Werlhof’s disease and 4 


purpora hemorrhagica of Schoenlein-He 


noch. The latter presents a complex pic 
ture of an infection which may be acute or 
with recurrent attacks, and of unknown 
etiology. The commonest ocular complica 
tion is hemorrhage in the retina, under 
the conjunctiva and in the lids. 

Three cases of uveitis are described, 
the first in a child of one year, resulting 
in atrophy of the globe. The disease, in 
the second patient, aged 12 years, ended 
with a shrunken globe, and in the third, 
aged 18 years, in a blind eye. All forms 
of treatment with the usual drugs and 
antibiotics were unavailing. 

Eugene M. Blake. 


Custodis, E., and Heineman, K. Obser- 
vations of retinal changes in tuberculous 
meningitis and in miliary tuberculosis. 
Klin. Monatsbl. f. Augenh. 114 :350-303, 
1949. 

Sixty-two children with tuberculous 
meningitis or miliary tuberculosis of the 
lungs or a combination of the two dis 
220 


choroid 


eases were observed up to days 


Tuberculous infiltrates in the 
were considerably more frequent in mili 
ary tuberculosis of the lungs, whether it 
was associated with tuberculous meningi 
tis or not. They were less frequent in 
patients with tuberculous meningitis who 
showed no involvement of other organs 
but even of this latter group 41 percent 
showed involvement of the choroid, which 
is a relatively high figure. It is likely that 
the extended observation made _ possible 
by streptomycin brought out changes in 
the eyegrounds which formerly had not 
been observed because of the early death 
of the patient. The authors noted the 
appearance of fresh tubercles in the cho 
roid in four patients who were under active 
streptomycin treatment. Most tubercles in 
the choroid were located near the poste 
rior pole and only very rarely were they 
found in the equatorial region. 
Max Hirshfelder. 
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Francois, J. Contribution to the study 
of the heterochromia of Fuchs and its 
pupillary sign. (Sympathetic pathogene- 
sis.) Ann. d’ocul. 182 :585-596, Aug., 1949. 


Earlier conceptions of Fuchs’s hetero 


chromia, like those of many other primary 


constitutional diseases require revision 


The disease is not monocular, nor is the 


lighter eve always the first to show the 


degenerative changes. A study of the 


literature and an analysis of nine cases 


lead the author to believe that Fuchs’s het 
consti 


il, degenerative disease which in 


erochromia iridis is essentially a 


tution: 
volves especially the anterior uveal tract, 


and is frequently associated with degenet 


itive changes in the superficial cervical 


ganglion. The discoloration of the iris is 
associated with abnormal pigmentation 


and pigment dispersion. Pigment becomes 
dispersed and the iris tissue absorbed be 


} 


cause of the basic subnormality of the 


uveal tissue. The associated sympatheti 


subnormality makes eyes with this dis 
ease abnormally sensitive to parasympa 
thetic stimulation, and insensitive to 
sympathetic stimulation, as is illustrated 
by the pupillary reactions. The effect of 
the following drugs, adrenalin, cocaine, 
acetyl-methyl-chloride, atropine and eser 
ine, on the eves of the nine patients, was 


Chas. A. Bahn. 


studied 


Garden, R. R., and Wear, A. R. Irido- 
schisis in a case of chronic primary glau- 
coma. Brit. J. Ophth. 33:509-511, Aug., 
1949, 


\ case of iridoschisis with chronic pri 


mary glaucoma is reported. It appears 


that the basic changes are senile but that 


the process may be aggravated by pro 
teolytic enzymes in the aqueous and, in 


this case, the product of glaucomatous 


metabolism. The change was chiefly in 


the lower half of the iris and gravity or 


convection currents may play a part in its 


Ellis. 


Orwyn H 


development 
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Malatesta, C. Rare case of conglomerate 


tuberculosis of the ciliary body. Boll 
docul, 28 :223-234, April, 1949 
A 7-months-old boy developed skin 


eruptions of ulcerative type, swelling ol 
numerous lymphatic nodules, and severe 
right 


roentgenographic changes in_ his 


lung. The right eveball was atrophic and 
showed an almost complete destruction 
of the cornea and grayish-brown masses 
the 


child 3 months before 


protrudi 2 from detect \n eve 


specialist saw the 
the admission and found pericorneal*in 
jection, and opaque edematous cornea, 
fibrinous exudation in the shallow anterior 
chamber, and increased intraocular pres 
sure. The eyeball was finally enucleated ; 
the ciliary body had been replaced by 


had 


had an exudative pleuritis before the child 


tuberculous granulations. The mother 


was born. There is a discussion of the in 
munity factor in early life. (3 > photo 
micrographs, references 
K. W. Ascher 
GLAUCOMA AND OCULAR TENSION 


Ascher, K. W. Aqueous veins and their 
significance for pathogenesis of glaucoma. 
Arch. Ophth. 42 :66-76, July, 1949. 


\fter an excellent and authoritative 


discussion of aqueous veins, the author 


concludes that the elimination of intra 


ocular fluid can be studied biomicroscopi 


cally. Considered as a unit of clinicopat! 


ologic importance, the canal of Schlemm 


and the aqueous veins show parallel 


changes in congestion and in inflamma 


tion; in primary simple glaucoma their 


responses are apparently contradictory 

so far as blood has a tendency to over 

whelm the aqueous humor and to stream 

back against, but not into, the canal, 

which in eyes with normal pressure oftet 

becomes filled with blood during gonio 
t 


scopic observation. These apparent con 


least 


tradictions can be explained in at 


EE 
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some cases of glaucoma by the assump- 


tion of a narrowing of the canal outlets. 


Ralph W. Danielson. 


Cristini, Cardio-aortic and 
sinucarotid reflexes in primary glaucoma. 
ital. oftal. 1:385-403, Sept.-Oct., 


Giuseppe 


(jiorn. 
1948, 

The author discusses the relation be 
tween ocular tension and blood pressure 
and the 


aortic and sinucarotid reflexes in primary 


reports his studies of cardio 


glaucoma. The stimulation of the vaso 
areas causes different changes 
blood 


pressure according to whether the patient 
at the 


sensitive 


of ocular tension in relation to 


has high or normal ocular tension 


moment of examination. He analyzes 


these different reactions that occur in the 


two stages of glaucoma and calls atten 


tion to the consequences that an exag 
verated retlex of the vasosensitive area 


have on the appearance 


attack of glaucoma 


can 
and its course. 

Vito La Rocea. 
1) Ombrain, Arthur. Traumatic or “con- 
glaucoma. Brit. J. 
, 1949 


cussion” chronic 
Ophth. 33 :495-300, Aug 


The observations on a series of cases 


monocular chronic congestive glau 


coma are presented. It is suggested that 


there exists a type of chronic glaucoma ot 


traumatic origin. The trauma pro 


may 
chronic process of gradual and 


block: vo! the 


luce a 

progressive trabeculum 

ly a sclerotic deget ation of prolifera 

tive lesion. The time of onset varies from 

a few weeks to many years after injury. 
Orwvn H. Ellis 

A note on the effect 


J. Ophth. 33 


M. G 
of sleep on glaucoma. Iirit 
511-512, Aug., 1949 

Observations of the effect of sleep on 
The rise 


glaucomatous eyes 1S presented 
due to immobility ot 


in tension may be 
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the lids and eyeballs with consequent lack 
of massage to the globe. 


Orwyn H. Ellis. 


Rubino, A. Trephining and cyclodia- 
thermy associated in the treatment of 
glaucoma. Giorn. ital. oftal. 1:450-452, 
Sept.-Oct., 1948. 

The 


trephining 


Elliot's 


cyclodia- 


author has associated 


with superficial 
thermy in the treatment of 10 patients 


with glaucoma for whom the usual 
methods were not suitable, with favorable 
results in all. There is a lowering of the 
tension and a disappearance of inflamma 
tion during the year which has elapsed 
Vito La Rocea 
Sanna, M. The reflexes of Brown- 
Sequard and of Tholozan in glaucomatous 
patients. Boll 28 193-206, April, 
1949, 


In order to examine the neurovegeta- 


docul 


tive sympathetic medullary centers, Sanna 
applied thermic tests to 12 normal and 
11 glaucomatous patients. While the right 
hand was immersed in water, the skin 
the left hand was regis 


To provoke 


vasodilatation, water at 42 to 45 degrees C. 


temperature of 
tered at 5-minute intervals. 
for vasoconstriction, water at 
Skin 
measured with the thermoelectric device 
“Thykos.” 


vasoconstrictive tonicity of the circulatory 


was used: 


10 degrees C temperatures were 


\ tendency to or a definite 


system was found in & of 11 glauco 
matous patients while only 7 of the 12 now 
glaucomatous showed this tendency. In 10 
of 11 glaucomatous patients a “lassitude 
of the vasoconstrictive sympathetic me 
dullary centers” was found. 
K. W. Ascher 
Stanworth, A. The cornea in polarised 
light (preliminary communication). [rit. 
J. Ophth. 33 :485-490, Aug., 1949. 


Corneal strips from cats’ eyes were ex 
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The bire 


fringence of the corneal lamellz rapidly 


amined under polarised light 


increases with elongation of the strips 
In a physiological range there should be 
a fairly rapid increase of birefringence 
with a rise in intraocular pressure. The 
results suggest that further studies may 


make 


fringence available as an optical method 


the measurement of stress-bire 
intraocular 


for measuring changes in 


pressure Orwyn H 


Wolf, ugene. The subconjunctival ab 
externo approach in glaucoma. [rit. | 
Ophth. 33:514-518, Aug., 1949, 

The use of a subconjunctival ab externo 
incision in glaucoma facilitates the pet 
formance of filtering operations. The pro 
detail. The 


junctival flap is retracted by the assistant 


cedure is described in con 
with a nontoothed for eps The operator 


hook 


anterior 


fixes the eve with a scleral and 


makes the incision into the 


chamber with a sharp scalpel. The safety 
performance are 


Ellis 


and relative ease of 


stressed Orwvyn H 
10 


CRYSTALLINE LENS 


i}. Genesis of the complicated 
Arch. f. Ophth. 149:156-175, 


Davids, 
cataract. 
}049 

The cataracta complicata as well as the 
X ray cataract are interpreted as sequelae 
of an injury to the lense epithelium which 
results in a necrobiosis of cells and fibers 
and the 


patho ovic cel 


development of generations of 


s. Other types of cataract 


also show epithelial changes. Quantum 


processes are considered as genetic fac 


tors of these processes. 
ernst Schmer!l 

Cataract extraction in 
\ugenh. 


Gasteiger, 
trephined eyes. Klin. Monatsbl. f 
114 :370-385, 1949. 


The result of cataract extraction in 44 


ABSTRACTS 


eyes which had had trephine surgery for 
estimated 
of all 


glaucoma are reported. It is 
that follows 10 
trephine surgery, but is not more frequent 


cataract percent 


after trephining than after any other 


glaucoma operation. Eyes which require 


multiple glaucoma surgery more fre 


quently develop lens opacities. The author 
favors intracapsular extraction. His 

tion is usually a Graefe incision without 
conjunctival flap and avoids the filtering 
bleb. Cataract extraction did not influence 
the field 


intraocular 


the ocular tension and visual 


unfavorably, and normal 


pressure previously established by the 


trephine operation was usually main 


tained. (1 figure, references. ) 


Max Hirschfelder. 


Harrington, D. O. Mechanics of intra- 
capsular cataract extraction. \rch. Ophth 
42 :23-41, July, 1949 


In order to acquire the greatest pro 


ficiency in intracapsulur cataract extrac 


tion the should have an undet 


surgeon 


standing of the physical principles 


underlying the dislocation and delivers 


of the lens. It can be demonstrated by 


slit lamp microscopy and by gonioscopi 


observation during actual intracapsular 


cataract extraction in the eve of a living 


animal and a human «cadaver that the 


rupture of the zonular lamella of the lens 
is accomplished primarily by the produc 


tion by external pressure of a wedge ot 


vitreous, which is made to insert itselt 


between the equator of the lens and 


the ciliary processes. This deformity of 


the vitreous can be produced by choos 


ing the method and the 


point of applica 


tion of the external pressure at whatever 


site is desired so that one may tumble 


or slide the lens from its position in the 


hvaloid fossa. The normal vitreous is a tis 


sue and cannot be considered as a fluid in 
which pressure at one point is transmitted 


equally to all other parts. Capsular trac 


ABSTRACTS 


tion facilitates dislocation of the lens by 


stretching the zonule, but does not nor 
mally produce its rupture 


Ralph W. Danielson. 


Kuhn, H. A., and Kuhn, H. S. Monocu- 
lar cataracts: industrial implications. Tr. 
Am. Acad. Ophth. pp. 682-686, Tuly-Aug., 
1949, 

Should a monocular cataract in an in 


Vision in 


dustrial patient be extracted if 


the other eye is normal? Eighty-two such 


lens extractions are analyzed to show that 
the risks, cost and discomforts of opera 
tion are justified in some cases. Among 
the potential advantages are better vision 
for positions requiring binocular vision, 
a favorable time for cataract extraction 
and relative infrequency of postoperative 


Chas. A. Bahn. 


discomfort 


11 
RETINA AND VITREOUS 
R. Vitreous-body detachment 
and its relation to retinal detachment. [30]! 
docul, 28 :12-154, March, 19949 


Detachment of the 


Campos, 


vitreous body was 
first described anatomically by H. Muller 
1856 and ophthalmoscopically 


Weiss 41 vears 


1022 
biomicroscopik 
] 


by | 
later; in 2 the first 


description was made by 


Pillat. Campos summarizes previous clas 


sifications distinguishing prebasal and ret 


robasal the latter 


letachments ; may 
begin in the upper or in the posterior part 


# the vitreous body. According to the 


distance between retina and hyaloid mem 
detachment 


brane the may be 


detac h 


posterior 
incomplete or Lateral 


ments are questionable Etiologic factors 
ile changes and de 


olloids 


framework, Subjective 


are flan sel 
generation of the constituting 
the vitreous-bod) 
symptoms are scarce: phosphenes of short 
The first to as 


between trac 


or longer duration occur 
ine tion 


i possible cor 


tion of the vitreous 


sume 


woody and retinal de 


1627 


tachment was Iwanoff (1869). Leber and 


Nordenson described preretinal fibrous 
threads formed by proliferating cells ; Go 
nin (1918) concluded, from the shape of 
most of the retinal holes, that vitreous 
traction on the retina was responsible for 
retinal detachment. This theory found nu 
merous defenders but Vogt doubted the 
importance of traction and stressed pe 
ripheral and macular cystic degeneration 
of the retina as the main etiologic factor in 
detachment. Campos studied 60 eyes with 
retinal detachment, using [indner’s angu 
lar corneal microscope with are light and 
the —55.0-diopter lens of Hruby. In 66 to 


93 percent of eves with retinal detach 
I 


ment, vitreous detachment was present 
The highest precentage occurred in the 
aged and those with high myopia. The 
fellow eyes showed vitreous detachments 
in more than 60 percent of the eves. (51 
references. K. W. Ascher. 
Delaney, Rhoades, A. | 
Angioid streaks of the retina: case report. 
U.S. Naval Med. Bull. 49:572-574, May 


June, 1949. 


\ngioid streaks of the retina occurred 


and 


in a patient who had pseudoxanthoma 


elasticum. Donald T. Llughson 
Pathogenesis of retinitis 
oftal. 1:425-431, 


Gandolfi, C 
circinata. 
Sept (ct., 

\ case 


macular 


Giorn. ital. 
1948. 

of retinitis circinata with senile 
and 


degeneration numerous 


scattered spots at the periphery is re 
ported. The author believes that retinitis 
circinata, like macular degeneration and 
manifestation of 


scattered retinitis, is a 


angiopathy of the retina. Vito La Rocea 


Herson, R. N., and Sampson, R. Ocular 
manifestations of polyarteritis nodosa. 
Ouart. J. Med. 18:123-132, April, 1949 

The authors report the ophthalmoscopic 


findings in four patients with polyarteritis 


1628 


nodosa who later came to autopsy. The 
ophthalmoscopic signs began with blur- 
ring of the edges of the disc and with one 
or two small hemorrhages adjacent to it. 
Soon wide areas of retinal edema appeared 
and detachments of the retina of various 
sizes occurred with spontaneous recovery 
than three weeks. In 


sometimes in less 


three cases nodules of choroiditis were 


found which rapidly progressed to the 
formation of pigmented scars. In one case 
the retinal arteries were directly affected 
by the polvarteritic process. Arteritis, 
obstruction of lumen, aneurysmal dilata 
tion, and scar formation could be observed 
in succession. The ocular findings have 
a grave prognostic significance. The aver 
age duration of life in all four cases was 
about six weeks after the discovery of the 
first eye signs. R. Grunfeld. 
Jahnke, W. Treatment of retinitis dia- 
betica with insulin. Arch. f. Ophth. 149: 
240-247, 1949 
Vasodilatation and increased capillary 
permeability are considered the dangers 
in the treatment with insulin. The author 


recommends that a blood sugar level of 


from 130 to 160 mg. percent be main 
tained Ernst Schmerl 
McLean, M., and Solanes, M. Antico- 


agulant therapy in retinal vascular occlu- 
sion. Tr. Am. Acad. Ophth. pp. 644-657, 
luly-Aug., 1949. 

The pharmacology of heparin and di 


umarol are briefly discussed. The former 


is administered only intravenously and 
preferably in 50 to 100-mg. doses at 4 to 
The latter, 


slower in action, is preferably adminis 


(-hour intervals. which is 


tered orally as capsules. The initial dose 


is 200 to 300 mg. and the maintenance 


is 50 to 200 mg. If complications 


dose 


discontinued and 


drugs are 


the 


ensue 


ABSTRACTS 


whole blood or vitamin K are administered 
intravenously. Forty-one patients treated 


with anticoagulants are reported. In 


venous occlusions a subendothelial and 


proliferation apparently oc 
the 


endothelial 


curs with formation of a canalized 


thrombus. Anticoagulants apparently act 
by decreasing or slowing the accelerated 
rate of blood clotting and thus inhibit the 
formation of additional clots. Anticoagu 
lant therapy should be started soon after 
the condition occurs and should be con 
tinued until the prognosis is determined. 


Although 


number of the cases 


visual improvement occurred 


in a treated with 


anticoagulant therapy, its specific indica 
tions have not yet been accurately deter 
Chas. A. 


mined. Bahn. 


Rosengren, Pathogenesis of 
fundus changes in arterial hypertension. 
Klin. Monatsbl. f. Augenh. 114:328-333, 
1949, 


Bengt. 


The vascular changes in the retina in 
benign hypertension are similar to those 


found in other organs, mainly those tn 


the region of the splanchnic nerve. In 


malignant hypertension the 


process 1S 


exudative with edema and hemorrhages 


superimposed on very constricted arter 


ies. Proliferation of the intima, hyaline 


degeneration of the media, fibrinoid de 
generation of the adventitia are found 


The 


changes are a result of mere ischemia and 


author doubts that the retinal 


points to cases of complete ischemia due 


to arterial occlusion which in no way 
resembled the picture of malignant hyper 
tension. Renal insufficiency does not in 
itself explain the fundus changes. The pos 
as well as a 


sibility of a toxic substance 


purely mechanically damaging effect in 
must be considered. 


Max Hirschfelder 


hypertensiot 
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DEATHS 


Dr. Lloyd Glenn Dack, St, Paul, Minnesota, died 
July 9, 1949, aged 59 years 

Dr. Clyde Elliott McDannald, New York, New 
York, died August 13, 1949, aged 73 years 

Dr. William Denton Rowland, Boston, Massachu- 
setts, died July 1, 1949, aged 69 years. 


ANNOUNCEMENT 


SCHOENBERG MEMORIAL LECTURE 


The Mark ] Schoer berg Memorial Lecture will 
be held at the New York Academy of Medicine at 
8:30 p.m., Monday, December 5th, under the joint 


sponsorship of the New York Society for Clinical 
Ophthalmology and the National Society for the 
Prevention of Blindness. Dr. Jonas S. Friedenwald, 
Maryland, will discuss “Some problems 


Baltimore 


in the diagnosis and treatment of glaucoma.” 

This lectureship was established as a meriorial 
to Dr. Schoenberg’s interest 1 original work in 
the control of glaucoma 

On the committee in charge of arrangements for 


Willis S. Knighton, chairman; 
nes W. Smith, and Dr 


the meeting are Dr 
Dr. Isadore Givner, Dr. J 
Franklin M. Foote 

TEMPLE FACULTY PROMOTIONS 
have been made on the 
ty of the Temple University School of Medi 
cine: Dr, Robison D. Harley from associate to 
assistant professor of ophthalmology; Dr. William 
Hart from associate to assistant professor of oph- 
thalmology; and Dr. Louis Hinman from instructor 


to associate of ophthaln logy 


The following promotions 


Witper MemortaAt Lecture 
Phe William Hamlin Wilder 
“Medical ophthalmology: A K« 


stration of fundus photographs « 


Memorial Lecture, 
dachrome 
f diabetes, hyper- 
tension, nephritis, optic neuritis and choked disc,” 
was delivered by Dr. Arthur J. Bedell, Albany, New 
York, at a joint meeting of the Institute of Medicine 
of Chicago and the Chicago Ophthalmological So- 


October 14t 


demon- 


ciety or in Chicago 


SocretiEs 
READING SOCIETY 
meeting of the Reading Eye, Ear, Nose, 
joint meeting with 


The 961! 
and Throat Society and the sixtl 


the Berks County Medical Society was held on Sep- 
tember 13th. It was a symposium on diabetes. Dr 
Milton P. Adel, New York City, discussed “What 
can the internist tell us?” and Dr. Irving H. Leo- 
pold, Philadelphia, “How does the ophthalmologist 
help?” 

Officers of the Reading Society for the year 1949 
to 1950 are: President, Dr. William ]. Hertz, Allen 
town; Ist vice-president, Dr. John M. Wotring, 
Reading ; 2nd vice-president and president-elect, Dr 
Roy Deck, Lancaster; treasurer, Dr. Philip R 
Wiest, Reading; secretary, Dr. Paul C. Craig, 
Reading; program chairman, Dr, C. Fremont Hall, 
Phoenixville 


PERSONALS 


MADE 

On Friday, October 21st, at the annual convoca- 
tion of the American College of 
Stewart Duke-Elder was installed 
iber of the « 


HONORARY MEMBER 
Surgeons, Sir 
as an honorary 


lorful ceremony 


rganization in a col 


men 


Awarpep Lestie DANA Mepal! 


Dr. Conrad Berens, New York, was awarded the 
Leslie Dana Medal for the Prevention of Blindness 
in recognition of his outstanding contributions to 
ophthalmology at a dinner in his honor at the Chase 
Hotel, Saint Louis, Missouri, on October 15th. The 
medal is presented by the Saint Louis Society for 
the Blind in codperation with the National Society 
for the Prevention of Blindness and the Association 
for Research in Ophthalmology, 


GIVES LECTURE IN CUBA 


Capt. Arthur Alexander Knapp (MC) U.S.N.R., 
has recently returned from Havana, Cuba, where 
he conducted a course in “Plastic surgery of the 
eye,” at the university and presented a paper on 
“Highlights of eye before the Cuban 
Ophthalmological Society 


surgery,” 


LECTURES IN TENNESSEE 


Dr. Arthur J. Bedell, Albany, New York, de 


livered a lecture entitled, “The ophthalmoscopic 
signs of constitutional disease,” before the Nash- 
ville Academy of Medicine and Davidson County 


Medical Society on October 5th in Nashville, Ten 


nessee 
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New—Corneal Seissors 


Stainless Steel, each $9.75 


The curved blades can be inserted easily beneath 
the conjunctiva outside the anterior chamber and 
snugly to the limbus. The corneo-scleral junction 
can be cut while the overlying conjunctiva is left 
intact. 


Described in the February issue by 


P. McGuire, M.D. 


Storz Instrument Co. \ 
4570 Audubon, St. Louis, Mo. - 


by you 
for prescribing 


C ontact 


49 EAST S5ist STREET * NEW YORK, 22, N. Y. 


BRANCHES IN 
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ST. LOUIS, MO. 

Erker Bros. Optical Co. 
610 Olive Street 
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and Clayton, Mo. 

Prescription Opticians Since 1879 


J. C. REISS, Optician 


10 Hill St. 
Newark 2, N.J. 


12 Community Place 
Morristown, N.J. 


Established 1892 


Oldest Optical House in New Jersey 
Member Guild of Prescription Opticians of America. 


CINCINNATI, OHIO 


L. M. Prince Co. 
Established 1872 
Prescription Opticians 
Sole makers of Coflexic 
Corrected Curve Lenses 


NEW YORK CITY 


CAPM 


Optician Established 1875 

520 Fifth Ave., New York 

255 Livingston St., Brooklyn 

Member Guild of Prescription Opticians of 
America 


CHICAGO, ILL. 
ALMER COE & COMPANY 


Prescription Opticians 
Established 1686 


10 N. Michigan Ave. 


1645 Orrington Ave., Evanston, Ill. 


PORTLAND, ORE. 
Hal H. Moor, 315 Mayer Bldg. 


Guild Optician 
Oculists’ prescriptions exclusively 


WY. P. Benson Optical 
Company 


Established 1913 


Complete Ophthalmic Rx Service 
Including Contact Lenses and Plastic Eyes 


MINNEAPOLIS, MINN. 


Bismarck 
Aberdeen 
Huron 

Rapid City 
Miles City 
Iron Mountain 


Eau Claire 
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(Castroviajo 


A-2091 Castroviejo Trephine, For the circular 
technique of partial penetrating keratoplasty; 
also for outlining the area in tattooing the cor- 
nea. Set consists of three interchangeable blades 


oo N of 4.5, 5.5 and 6.5 mm. diameters and an Elliott 


type handle in a fitted case. Set complete, $35.50 


A-1472 Castroviejo Scissors. Curved, 
delicate, with blunt tips to prevent 
injury to intraocular structures. For 
completing trephine dissection, other 
work on cornea, conjunctiva. Stain 
less, each, $20.50 

A-1471 Scissors. Similar to above, 
but with straight blades, blunt tipped 
Stainless, each, $19.50 


ORDER FROM 


A Mueller and Company 


408 S. Honore St. Chicago 12, Ill. 


For Cases of Low Visual Acuity 


Available in two powers, Spectel tele- 
scopic spectacles provide retinal image 
magnification of 1.7 or 2.2 diameters. Ex- 
perience has shown that they effect sub- 
stantial improvement in many cases of 
subnormal vision. 

Prescribing Spectel telescopic spec- 
tacles is largely an extension of regular 
refracting routine. Trial sets are neither 
complicated nor costly. Full details are 
given in Bulletin 302. which can be ob- 
tained from your supplier or direct from us. 


with 
Coated 
Lenses 
throughout 


KOLLMO 


Distributed in Canada by 2 Franklin Avenue 


Imperial Optical Company. Brooklyn 11, New York CORPORATION 
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SURGICAL INSTRUMENTS CO., INC., 
520 FIFTH AVENUE, NEW YORK 18, N. Y. 
LONDON ESTABLISHED 1875 


SCHWEIGER HAND PERIMETER 


i ey is a portable instrument adapted for plotting perimetric fields 
or for measurement of monocular rotation by the corneal reflex or 
Purkinje image method. 

The instrument is held by the patient with a plate against the inferior 
margin of the orbit to fix the position of the are before the eye. The are 
has a radius of 17 cm and covers a field of 180 degrees. It may be rotated 
to any desired angle and a graduated dise indicates the angle in use. The 
are is marked in degrees. 

The perimeter folds flat so that it is easily portable but is sufficiently 
sturdy for routine examinations in the office. It is nicely finished in black 
and is supplied complete with test objects, a wand and record charts. 


Price $32.50 


HERTEL EXOPHTHALMOMETER 


Improved over the original German model, in that it has front surface mirrors which 
do away with parallax, this exophthalmometer enables the examiner to measure the 
degree of exophthalmia accurately and rapidly without assistance. 

The right member slides over a calibrated millimeter rule. Each member has two 
mirrors mounted at right angles, one above the other. When the instrument is in posi- 
tion, with the two outer points in contact with the temporal margin of each orbit, 
the profile of the cornea is seen in one mirror and the scale in the other. The scale 
reading directly above the corneal image gives its protrusion in millimeters. 

The separation of the two members is shown on the slide. All measurements of the 
same case must be made with the members separated to the same reading on the 


sliding scale. 
Price $47.50 
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ENGEL 


CONTACT LENS 
(PLASTIC) 


Designed by Sam Engel, M.D. 


Permits Slit-lamp examination of the fundus and deep vitreous with 
the patient sitting in an upright position. The lens neutralizes the 
dioptric power of the cornea, so that the full power of the corneal 


microscope can be utilized. 
Contact lens $25.00 

Mirror for B & L Universal or 

Zeiss Gullstrand Slit-lamp $20.00 

Double mirror for Poser or Comberg $25.00 


PARSONS OPTICAL LABORATORIES, INC. 
518 Powell Street San Francisco 2, Calif. 


Bausch & Lomb 


ORTHOGON PANOPTIK 


is the bifocal lens which 
provides the widest 
possible reading 
crea with least 
encroachment 
on distance 
vision 


RIGGS OPTICAL COMPANY 
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Offering the finest in eye prostheses and Cantal - 


PLASTIC. ARTIFICIAL EYES COSMETIC CONTACTS CONTACT LENSES 


PRECISION-COSMET COMPANY, INC. 
MAIN OFFICE & LABORATORY Western Sales Representative 
234 HENNEPIN AVENUE 756 S. Broadway 
MINNEAPOLIS, MINNESOTA Los Angeles 14, Calif. 


“THEODORE. 
HAMBLIN 
TONDONML, 


OPTICIANS 


By APPOINTMENT 


BY APPOINTMENT 


xine ceoncem. MIAKERS-OF-SPECTACLES-TO Qtrew Many. 


KING 


SURGEONS:PRESCRIP TIONS-ONLY 


AND 
MANUFACTURERS OF 
ALL KINDS OF 
OPHTHALMIC INSTRUMENTS 
AND 
EQUIPMENT 


IS.WIGMORE STREET. LONDON ,W.1.ENGLAND. 


POSTGRADUATE CONFERENCE IN NEUROMUSCULAR ANOMALIES OF THE EYES 


The Children’s Memorial Hospital, Chicago 
By George P. Guibor 
For Graduates in Medicine February 5-10 inclusive 
Course Includes Theoretical and Practical Surgical and Non-Surgical Examinations and 
Treatments 
1. Anatomy 
2. Physiology 
3. Discussion of Patients with Squint 
4. Examination of Patients by Students 
No Registrations Accepted After January 20 Fee $50.00 
For Further Details Apply to the Secretary of Course 


The Children’s Memorial Hospital, 707 Fullerton Avenue, Chicago 14 
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THE BRITISH JOURNAL OF 
OPHTHALMOLOGY 


Published Monthly 


EDITORIAL COMMITTEE 
Chairman: 


SIR STEWART DUKE-ELDER, K.C.V.O. 


Secretary: 
J. H. DOGGARI 


J. D. MAGOR CARDELI 
\. J. B. GOLDSMITH 
\. HAROLD LEVY 
J. H. MILLER 
H. B. STALLARD 
F. A. WILLIAMSON-NOBLE 
EUGENE WOLFI 


OPHTHALMIC LITERATURE 
Published Quarterly 


\ COMPREHENSIVE ABSTRACT OF 
OPHTHALMOLOGY AND COGNATE LITERATURE 


EDITORIAL OFFICES 
INSTITUTE OF OPHTHALMOLOGY 
JUDD STREET, LONDON, W.C.1, ENGLAND 


PUBLISHING OFFICES 


24, THAYER STREET, LONDON, W.1, ENGLAND 
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Ophthalmologica 


International Journal of Ophthalmolog 
Journal international d’Ophtalmologie 
Intern. Zeitschrift fiir Augenheilkunde 


Organ der Schweizerischen Ophthalmologischen Gesellschaft - Organe de la Société Suisse d’Ophtal- 
mologie. Organ van het Nederl. Oogheelkundig Gezelschap - Organ for the Netherl. Ophthalm. 


Society 


Editores: 
Aegyptus: Gallia: Helvetia: Ch. Israel 
M. Sobhy Bey E. Aubaret M. Amsler 
R. P. Wilson* Belgica: 4 A. Franceschetti 
. Bidault H. Goldmann Palaestina: 
Africa: M. Appelmans* J. Bollack E. B. Streiff 
Meridionalis: L. Coppez P. Bonnet A. Feigenbaum* 
——— L. Hambresin C. Bourdier Hispania: ; 
A, Jokl A. van Lint Jean-Gallois ° Polonia: 
R. C. J. Meyer* A. van der Straeten G. Jayle H. Arruga W.K inski 
J. S. du Toit L. Weekers P. Jeandelize Hollandia: oe 
America: Brasilia: H. M. Dekking Portugal: 
M. Al . J. Mawas J. van der Hoeve A. L. de Andrade 
Hi. Barkan C. de Andrade 
-C . Onfray ouwe 
Friedenwaia P. Pimentel G. F. Rochat Romania: 
P. Heath L. Silva Je wre * Hungaria: N. Blatt 
Klien Britannia: Sourdille G. Dit 
B. AJ R. de Saint Martin St. Grosz 
Ph. Thygeson St. DukeElder Schill Horay 
F. H, Verhoeff C. B. Goulden G. Val _ A. Kettesy J. Kubli 
A. Woods Ida Mann Velte Nonay T 
W. C. Souter Weill India Orient. — 
Argentinia: Chile: Neerlandica: 
F. Belgeri® C. E. Luca® B. Adamentiodes Manen® Turcia: 
B. Courtis Dania: J. Bistis* Italia: N. I. Gézoti 
Gi H. Ehlers B. Alajmo U 
G. v. Grolman H. Rénne* G. Lo Cascio 
a Finlandia: C.A. Gabriéldés Q. di Marzio* V. Barriére 
J. R. Anderson* Hilja Teriaskeli A. Trantas | principa:'s 
J. A, Flynn M. Vannas* N. G. Trantas A. Faber Rieaiecetaimils 


Redactores: A. BRUCKNER-Basel, H. WEVE-Utrecht 


It is the task of “Ophthalmologica” to advance our knowledge in Ophthalmology by stimulating 
international co-operation. We publish: 

1. Papers in English, German and French. 

2. Reviews. One or more subjects of Ophthalmology will be reviewed every month, so that the 

reader obtains a comprehensive survey of all the publications which have appeared during the 
ast year. 

3. Notes on practical questions. These columns are to be devoted to short interesting observations 
on cases occurring in everyday practice. They will appear in concise form, perhaps accompanied 
by an illustration. 

. Reports about the activities of Ophthalmological Societies. 

. Book Reviews. News. 


2 volumes of 6 parts each are published yearly. Subscription price U. S. $10 per volume— 
(postage included.) 


S. Karcer PusuisHers, SwITZERLAND 


For U.S.A.: INTERSCIENCE PUBLISHERS, INC. 
215 Fourth Avenue, New York 23, N.Y. 


MAIL ORDER SELECTIONS OF EVES IN GLASS AND PLASTIC 


WE CARRY THE LARGEST STOCK OF GLASS AND 
PLASTIC EYES IN THE UNITED STATES 


Our 24 hour mail order services enables you to make temporary and final fittings in either glass 
or plastic eyes. Within 6 hours after receiving your order for a selection, we will send an as- 
sortment of either 12 or 24 artificial eyes. 


Write for our “Color Chart and Size Guide" 
NOW AVAILABLE 


© Cutler Implants (Ball & Ring and Scleral) 
® Sphere Implants (Glass, Plastic and Gold) 
® Radiation Therapy Eye Shields 
© Plastic conformers and drains 
© Intraocular Foreign Body Locators 


CHICAGO © Eye Hooks and Suction Cups NEW YORK 
DETROIT BALTIMORE 


CLEVELAND BOSTON 
KANSAS CITY BUFFALO 


MINNEAPOLIS Th Anan PHILADELPHIA 
NEW ORLEANS {( ER ( ( WA\ PITTSBURGH 
ST. LOUIS I WASHINGTON 


30 NORTH MICHIGAN AVENUE + CHICAGO, ILLINOIS 
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SEs COMPLETE Rx SERVICE 


---for 
frames 


and 


mountings 


American Optical Company offers you a complete 
selection of frames and mountings. . . plus dependable 
Rx service. Your nearest AO Branch is prepared to 
care for your complete prescription requirements, from 
supplying of materials right up through the finished Rx. 

You can specify any one of the 676 combinations of 
sizes, styles, and colors in AO’s zylonite line. Or, you 
can choose from the wide and comprehensive selection 
of styles and sizes in AO gold-filled frames and mount- 
ings. ..established leaders in the ophthalmic field. 
With this assortment available through your nearest 
AO Branch, you can eliminate your inventory and keep 
only enough samples to meet your fitting requirements. 


AO’s modern branch laboratories, staffed with skilled 
craftsmen, are ready to give you fast, accurate service. 
It’s service that’s available through your nearby AO 
Branch—yet comes to you direct from the manufacturer. 
And it’s backed by the knowledge which AO has acquired 
in 116 years devoted to meeting the exacting needs of 
the ophthalmic professions. 

Such a combination—quality materials, modern fa- 
cilities, skilled workmanship, specialized knowledge— 
means reliable Rx Service in Frames and Mountings. 
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American \®) Optical 


